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Look for the trade . a P a %) 
mark TIMKEN il “a 


on 
every bearing, whether 


buying new equipment mh 

or replacing a Timken " * = 
Bearing in your auto- 

mobile or truck, indus- 


copie on Timken Bearings 


That trade-mark is your 


assurance of : ° . : . 
of quality As you ride in one of those luxurious streamliners, 


remember that the super-comfort and soothing, 
restful sleep you enjoy are due to the roller bear- 
ings in the wheels and axles of these magnificent 
trains. The majority of these new trains and loco- 
motives are Timken Bearing Equipped. q Over 
a period of years, Timken Bearings will save the 
American railroads millions of dollars. q These 


great streamliners are stimulating travel enorm- 

; ously. That means additional revenue to the 

whole network of American railroads. All of 

which guarantees Miles of Smiles for everyone. 
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ertisement appears in the September 7 issue of THE 
SATURDAY EVENING POST and other leading publications. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 










ENDORSED ) == Sia f 7 tapas | 
} : 

ACCEPTED ~~ ........, a 
and | 


res 









by 
Leading Engine Builders. 
for PRECISION OPERATIONS| 


Go into most any engine plant, either aircraft, automotive, or diesel, 
and you'll find Heald Bore-Matics where thousandths are split 
thinnest. Look around these plants and you'll see an amazing vari- For Precision 
ety of precision engine work being finished on Bore-Matics .. . ; 
work that runs the gamut from carburetors to blocks. Check into Borize on Bore-Matit 
why practically all engine builders not only endorse and accept 
Bore-Matics as a production tool but use them, you'll learn that 
Bore-Matics give high accuracy at low cost, with far less scrap and 





Dire es 





rejections. This is why Heald Bore-Matics have been generally @ 
installed for precision finishing in the engine industry . . . and (g — a 
this is why if you build engines yourself it might be a good idea to af =" ar al 
get all the facts on precision finishing the Bore-Matic way. Let’s am A 


get together. 





"All these engine parts are borized on Heald Bore-Matics 





Installation Bulletins on aircraft, automotive, and 
diesel engine parts gladly sent on request. 
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@ The first species of cloth that pops into your 


mind? The odds are overwhelming that it was 
either “wool” or “cotton.” Try it on the next 
dozen people you talk to—and watch these two 
fabrics walk off with the first responses. 

That's the same sort of response the industry 
gives when asked to name a clutch. A big major- 
ity will say “Borg & Beck.” They've got several 
good reasons for naming this particular clutch 
—it bears the best known name in the business— 
it's the big seller—and by no means least, Borg 
& Beck has earned an industry-wide reputation 
for being on time with the new. Borg & Beck 
clutches are built to such exacting specifications 
that your customers very seldom become aware 
of them—in other words, they do what they're 
supposed to do for a long, long time. 

Perhaps Borg & Beck engineers could help 
solve your particular clutch problems—ask them. 





Borg & Beck, the No. 1 clutch, is installed as original equipment 
in 36 motor cars, trucks, buses and tractors. It is built by 
Borg & Beck Division of Borg-Warner Corporation in Chicago. 
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THE STANDARD 
PLASTICS FOR PARTS 
THAT MUST STAND UP! 











DUREZ IS the in- ; 
dustry’s old standby 
for rotors, coil tops, 
distributor heads and 
other parts that must 
be able to withstand 
heat and hard wear. 


Dwurez prastics were first used in motor cars in 
the early days of the industry. The performance of 
these modern phenolics was so good—so superior 
to materials previously used—that the industry lost 
no time in adopting them for many vital parts such 
as those shown above. 


Today, the great majority of rotors, coil tops, 
plug shields, distributor heads, sealed beam head- 
lamp sockets and other electrical parts are molded 
of Durez. For Durez means toughness and light 
weight combined with high dielectric strength, in- 





{ DUREZ GIVES sparkling 
color and lustrous finish for 
horn buttons, control knobs, 
trim and other parts that 
must please the critical eye. 









THE SOCKET for the sealed 
beam headlight is one of 
the most dramatic appli-— 
cations of Durez in the _ 
automotive field. 


sulation and resistance to moisture, oil and dirt. 


Durez has moved forward with the industry, de- 
veloping new compounds to meet ever-increasing 
applications. Today your choice of Durez plastics 
for automotive use is wider than ever before, and 
our engineers stand ready to help solve your prob- 
lem. Send for ““New Business Custom” booklet of 
personalized histories as related by manufacturers 
who have found Durez an aid to profits. Just 
write— 


DUREZ PLASTICS & CHEMICALS, INC. 
549 WALCK ROAD NORTH TONAWANDA, N.Y. 


DUREZ PLASTICS & CHEMICALS, INC. 


PLASTICS THAT FIT THE JOB 
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Chrysler Corp. Out of respect 
Discontinues for the memory 
Offiee of Chair- of the late Walter 
man of Board P. Chrysler, the 

Chrysler Corp. | 
kas voted to discontinue the office of 
chairman of the board, thus making 
the president the chief executive of the | 
corporation. K. T. Keller has been | 
president for the last five years and 
has been directing the affairs of the | 
corporation since Mr. Chrysler became 
ill in May, 1938. Herman L. Weckler, 
vice-president and general manager, 
has been elected to the vacancy on the 
board of directors. 

The board adopted the following 
minute at a meeting Aug. 29 as a trib- 
ute to Mr. Chrysler: 

“Walter P. Chrysler was a pioneer in 
life as he was in industry. His own de- 
velopment was typical in many ways of 
America. 

“His early days, close to the Ameri- 
can frontier, helped to fire his imagina- 
tion; gave him the determination to 
realize his boyhood dreams of what 
could be done in such a land. From his 
birth and training he derived abundant- 
ly the inspiration, the energy and the 
capacity to accomplish. 

“He had the initiative, courage, re- 
sourcefulness, and leadership to make 
dreams come true. 

“Walter P. Chrysler was a builder. 

“He built men as well as things. 

“He built with both hands and brain, 
putting his sterling integrity into what 
he made. 


“He got his start in overalls; made 
his first kit of tools himself; his whole 
life symbolized the dignity of work. 

“His vigor was always tempered with 
the milk of human kindness; his energy 
was accompanied by an understandingly 
generous heart; his leadership not only 
inspired admiration but gave to all 
privileged to be associated with him an 
affection for this strong man capable in 
the strife of great accomplishments of 
such genuine, sincere friendship. 

“The whole organization which bears 
his name breathes the inspiration made 
upon it by these qualities. 

“They yield a lasting heritage. 
“Because Walter Chrysler built well, 
the things he stood for so steadfastly | 
in his organization will endure. To us | 
his memory will be an inspiration and | 
a blessing.” 
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Skilled Labor Requirements 237 


Page 


There has been much said pro and con on the needs of industry and the 
defense program. Many believe that there will be a shortage of skilled 
labor. Here is a picture of the situation as it stands today. 


RL. 


Buick 240 


Buick makes a bid for the 1941 buyers with several new features. Among 
these is the offer of dual carburetors. 


Plymouth 244 


Plymouth comes out this season with new styling. Among its mechanical 
improvements is a powerplant considerably stepped up over previous 
models. 


Pontiae 248 


Pontiac enters the new model season with three distinct lines each oi 
which can be delivered with either a six or eight cylinder engine making 
a selection of practically six lines. 
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Design of High Speed. Two-Stroke Engines 
(Section Six) 251 


This series of articles have been appearing in consecutive issues of AUTO- 
MOTIVE INDUSTRIES. They have had a great deal of interest from readers. 
It is a real contribution and should not only be read but saved for future 
reference. 
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Engineering Drawings 267 
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Fan scrolls for home-heating hot air fans are easily spun without wo 
age to 4-3/4 in. depth from Inland 16 ga. cold rolled deep drawing sto! 


You, Too, Can Gain by the Splendid Spinning 
Qualities of Inland Cold Rolled Sheets 


ANY leading manufacturers, who spin steel, 

know that Inland Sheets, processed for the 
job, help cut production costs, and assure products 
that have the right appeal to loosen purse strings 
and push sales upward. 


You, too, can take advantage of Inland Sheets spe- 
cially made to fit your fabrication methods and 
products. If you are having trouble, or if you are 
planning production of a new product, call for an 
Inland Metallurgist. He will visit your plant, and 
study your problems. Based on long years of ex- 
perience and study of your needs, he will prepare 
a sheet specification. Other Inland Metallurgists 


will follow the processing of the sheets that will be 
delivered to you. 


This Inland way of meeting your requirements as- 
sures sheets of the correct temper and exact surface 
needed for your job. They will be uniform from 
shipment to shipment, and from year to year. You 
will find Inland Sheets help lower production costs 
and make better products. 


Why not ask your nearest Inland office to send a 
metallurgist to study your sheet problems? He can 
help you as he has helped others—and, there is no 
obligation. 


SHEETS ¢ STRIP « TIN PLATE « BARS ¢ PLATES « FLOOR PLATES ¢ STRUCTURALS «¢ PILING « RAILS e TRACK ACCESSORIES « REINFORCING BARS 








INLAND STEEL CO. 


38 S. Dearborn Street, Chicago e Sales Offices: Milwaukee, Detroit, St. Paul, St. Louis, Kansas City, Cincinnati 
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Skilled Labor Requirements... 


Nature and quantity of jobs linking men and 
machines surveyed by American Society of Tool 
Engineers. Previous estimates found to be low. 


INAL tabulations of technical and skilled labor 

requirements by U. S. industry, by the American 

Society of Tool Engineers, reveal that earlier esti- 
mates were on the low side, according to Ford R. 
Lamb, executive secretary. To take care of immediate 
needs, and for definitely planned expansions during 
the remainder of the year—excluding, however, “po- 
tential’? expansions due to possible defense production 
requirements—metal-working plants in the U. S. need 
the following: 

110,800 Tool Engineers 


408,800 Tool and Die Makers 
741,000 Skilled Mechanics 


The totals break down as follows: For immediate 
production requirements, there are needed: 
32,570 Tool Engineers 


127,750 Tool and Die Makers 
408,816 Skilled Mechanics 


To take care of definitely planned expansions, the 
following additional men are required: 
78,208 Tool Engineers 


281,060 Tool and Die Makers 
332,160 Skilled Mechanics 


tions were tabulations for Michigan and Ohio. In 
the latter less than 7 per cent of plants need addi- 
tional tool engineers compared with over 25 per cent 
in Michigan. In contrast, 66 per cent of the Ohio 
plants need additional tool and die makers, compared 
to less than 38 per cent in Michigan. Ohio also is 
apparently worse off in its need for skilled mechanics, 
with 86 per cent of plants looking for additional men 
in this classification compared with 50 per cent in 
Michigan. 


Principal Causes of Shortage Cited 


The survey also aimed to establish the underlying 
causes of the present shortage, as a basis of laying 
the groundwork for corrective measures. Summariz- 
ing answers to this part of the questionnaire showed 
three outstanding “reasons” : 

1. “Educational system has not kept pace with the 
machine age.” 

2. “Union labor’s restrictive attitude toward use of 
apprentices by industry.” 





The tabulation reveals that 53 
per cent of all metal working plants 
have definite plans to increase pro- 


Skilled Labor Requirements 


ductive capacity during the last East 

half of 1940. Per cent of plants New Middle North 
Analysis of the returns reveals ee , 

nt the hatin st eld te © needing: England Atlantic Central 

general throughout all major geo- Tool Engineers 25 31 25 

graphical industrial areas, though Tool and Die Men 57 62 51 

local conditions show considerable Skilled Mechanics 43 69 64. 


variation in the type of shortage 
involved. Comparisons in percent- 
ages of metal-working plants in the 


shown in the table at the right. 
Typical of varying local condi- 





Percent of plants plan- 


ning expansions in 
three major industrial regions are 1940 


65 235 a4 
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HF AUTOMOBILE MANUFACTURERS ASSOCIATION 

calls attention, in a new booklet, to the fact 
that the same fundamental requirements apply 
to mass production of defense items and of cars 
and trucks. Entitled ‘What It Takes,” the booklet 
stresses “time, planning and specialization” as 
the key factors contributing to America’s pro- 
duction capacity, and illustrates this theme in a 
step-by-step description of the work involved in 





Another Slant on Production for Defense 


production in the nation’s automobile plants. 

Starting with experimental engineering work 
on engines and other mechanical parts, “What It 
Takes” leads through development of body de- 
signs, selection of new machinery, creation of 
dies for stamping metal parts, line-up of sources 
for parts and raw materials, and finally the 
annual rearrangement of plant facilities at 
“change-over” time. 








3. “Slowing down and interruption of industrial 
training programs through depression years.” 

In connection with the last mentioned “cause” the 
survey revealed that 30 per cent of plants now have 
some type of apprentice training program, while 41 
per cent train some men in their own way for their 
particular requirements. Virtually all large industrial 
organizations now have some form of training pro- 
gram. Smaller plants, however, apparently have not 
been able to do this. 

In some industrial localities, the report reveals, in- 
dustry and vocational schools are now working closely 
together in the co- i 
operative training of 
skilled men and tool 
engineers. 


Educational 
Plan Developed 
by Committee 


Anticipating the 
need for revision in 
training of men for 
skilled and technical 
positions in indus- 
trial production, the 
A.S.T.E. some time 
ago set up an edu- 
cational committee 
to develop a plan of 
educational and 
training work. The 
committee, headed 
by Herbert D. Hall, 
past chairman of the 
New York-New Jer- 
sey Chapter of the 
society, among its 
activities, has vir- 
tually completed a 
preliminary agenda 
for a proposed high 
school course as 
preparation for pro- 
posed apprentice 
training programs. 
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“Can’t we carry the new model changeover i 
idea into our stenographic department?” tion. 


This is being submitted to schoo! supervisors and di- 
rectors of industrial training programs all over the 
country, through sub-committees in local chapters of 
the A.S.T.E. 

Following receipt of reports and criticisms from 
these chapters, the final proposed course will be drafted 
for presentation at the society’s semi-annual conven- 
tion in Cincinnati, in October. 

Serving on the A.S.T.E. Educational Committee in 
addition to Mr. Hall, are the following: J. R. Weaver, 
director of equipment, inspection and test, Westing- 
house Electric and Mfg. Co.; Dr. O. B. Jones, De- 
troit College of Ap.- 
plied Science; J. P. 
Wiley, National 
Tube Company, Mc- 
Keesport, Pa.; and 
Otto W. Winter, 
Columbus McKinnon 
Chain Corp., Tona- 
wanda, New York. 

An advisory com- 
mittee to the main 
committee is com- 
posed of Charles L. 
Thomson, Singer 
Mfg. Co.; C. Frank 
Sheeley and Frank 
R. Wodtke, Hyatt 
Bearings Division, 
General Motors; E. 
N. Wallace of the 
New York City 
School System; C. 
B. Carlson, Thomas 
A. Edison, Inc.; and 
Frank J. Oliver, as- 
sociate editor, The 
Iron Age.. 

Assistance in the 
society’s work has 
also been’ secured 
through the Federal 
Committee on Ap- 
prenticeship Train- 
ing, and the Person- 
nel Research Federa- 


Hat-Rack 
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BUStNESS IN BRIEF 


Our own view of automotive production and sales: 


authoritative interpretation of general conditions 








Pnopuction in 
the automotive in- 
dustry was grad- 
ually accelerated 
during the first 
half of September 
as more manufac- 
turers overcame as- 
sembly difficulties 
on the 1941 models 
and sent them off 
the line in increas- 
ing quantities. 
Nash and Willys 
were the only 
plants not yet in 
production on 1941 
motor cars in early 
September. 

Output for the 
first half of Sep- 


tember was esti- 
mated at 80,000 
motor ears and 


trucks, but the last half of the month was expected to 
show a substantial seasonal increase and the month’s 
total is likely to exceed the 192,672 units produced in 
September, 1939. 

For the week ending Sept. 7 production was esti- 
mated* at 33,000 vehicles as Labor Day cut the working 
week to four days. GM turned out 12,500 units, Chrys- 
ler accounted for 6000, and Ford, just getting under 
way on 1941 models, produced 3300 vehicles. Stude- 
baker paced the independents, followed by Hudson, 
Packard and Graham. Body assembly difficulties at 
several plants curtailed output somewhat. 

Production was expected to climb to 47,000 units 
for the week ending Sept. 14. Factory sales during 
August totaled 86,000 units, according to the estimate 
made by the Automobile Manufacturers Association. 

New passenger car registrations totaled 2,130,600 
units for the first seven months of 1940, according to 





11923 average = 100; 2 Prepared by Administrative and Re- 
search Corp. New York. 1926 = 100; * Estimated at the De- 
troit office of AUTOMOTIVE INDUSTRIES. 
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General Business. 


MAR aPpR ® MAY 





Weekly indexes of automotive general business 
charted 


Seasonal Inerease 
Gains Momentum 


R. L. Polk & Co., 
a gain of 25.6 per 
cent over 1939. 
New truck regis- 
trations in the 
same period were 
342,031 units, an 
increase of 16.5 per 
cent. July new pas- 
senger car regis- 
trations were 315,- 
246 units, a gain of 
:| 37.5 per cent over 
1939. July truck 
registrations were 
up 14 per cent 
over the previous 
year to 650,913 
vehicles. 

August sales 
continued to show 
the same big gains 
despite the usually 
slack summer sea- 

son. Chevrolet sold 63,116 new cars and trucks in Au- 
gust, a gain of 29 per cent, while used car sales of 
162,428 units were up 33 per cent over the 1939 month. 
Buick retail sales were up 56 per cent in the same 
period and Pontiac deliveries rose 41 per cent. 
Reports from the Department of Commerce reveal 
that exports of new passenger cars, trucks, engines, 
parts and accessories fell 6 per cent for the first six 
months of 1940, compared to the like period of 1939, 
dropping from $144,364,867 to $135,228,484. The Euro- 
pean war has greatly curtailed exports to that market 





as well as to Union of South Africa and Australia, 


while shipments to South America have shown a sizable 
increase. 

AUTOMOTIVE MANUFACTURING ACTIVITY 
spurted ahead in the weeks ended Aug. 24 and Aug. 31, 
the unadjusted index barometer regaining levels un- 
touched since last February by passing through the 
points 280 and 285. The adjusted index curve con- 
tinues its ascent with the levels of 258 and 265 reached 
in the weeks ended Aug. 10 and Aug. 17. 
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is a compound dual carburetor, which is stand- 
ard equipment on all except some of the Series 
40 models, where it is available at extra cost. Only one 
unit of the carburetor functions during part-throttle 
operation, the second coming in as the -accelerator 
pedal is pressed down all the way. Increased power and 
reduced fuel consumption are the results of this new 
carburetor installation, the output having been in- 
creased to 125 hp. on the 50 and to 165 hp. on the 
60, 70 and 90. 

The Buick lines generally remain the same as last 
year, comprising the Series 40 and 50 with 121-in. 
wheelbase, the Series 60 
and 70 with 126-in. 
wheelbase, and the Ser- 
ies 90 with 139-in. wheel- 
base. 

The 50 and 70 con- 
tinue the torpedo-style 
bodies introduced last 
year, but the 40 and 60 
have an entirely new 
body styling in which 
the profile shows a bold 
faired line extending 
from the front clear 
back to the tail. These 
bodies have three side 
windows and _ feature 
concealed running 
boards that are exposed 
only when the doors are 
opened. The Series 90, too, has a new style of body, 
which follows the lines of the 50 and 70 bodies, but 
has concealed running boards and three side windows. 

Extensive changes have been made in the front-end 
styling. Headlamps have been moved out, and the 
license-plate holder now is part of the front bumper. 
The die-cast radiator grille now is larger and consists 
of three sections—two side grilles and a heavy, deco- 
rative center section. All of the Buick 1941 lines have 
the same front-end treatment, and the parts are inter 
changeable. 

Most important among the mechanical changes in 
the chassis are the adoption of the Saginaw recirculat- 
ing-ball-type steering gear on all series, a redesign of 
the column-mounted shift lever mechanism to make 
the mounting concentric with the steering column, 
a lessening of the height of the coil springs and a 
consequent reduction in the frame height by %% in. 
on sedans and 1 in. on convertibles. In addition, the 
degree of interchangeability between the parts of the 
knee-action mechanism has been increased, the lower 
control arms now being identical on all models. A 
single-piece removable hood is now used, which is 


Br: chief engineering development for 1941 
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latched on both sides. It can be swung up from either 
side, pivoting around the unopened side, and it can 
be removed entirely when an overhaul is required. 
As will be seen from the diagrammatic drawing 
herewith, both carburetors of the new carburetor in- 
stallation are connected to a common four-port intake 
manifold, so that the inside barrels of both feed cyl- 
inders Nos. 3, 4, 5 and 6, and the outside barrels, 
cylinders Nos. 1, 2, 7 and 8. Both Stromberg and 
Carter carburetors are used this year, the latter with 
a new concentric bowl. The forward unit is a complete 
carburetor in every respect, including an automatic 
choke. while the rear one is almost rudimentary, but 








includes idling and main jets and an auxiliary throttle 
which is kept closed by an offset counterweight and 
opened by the velocity head of the air flowing through 
it. It is claimed that the new manifold system has 
permitted an increase of one-half a ratio in the com- 
pression ratio, and a slight further increase has been 
made possible by a change in the form of the piston 
head. All of the models with the compound carburetor 
installation have a compression ratio of 7, while that 
of the 40 engine is 6.5. Important changes have been 
made in the design of the piston, which in addition to 
the new dome, has a full-cylindrical, slotted skirt. 

Engines remain the same basically, the 40 en- 
gine being a valve-in-head, eight-in-line design with 
3-3/32-in. bore and 41%-in. stroke (248-cu. in. dis- 
placement), rated 115 hp. at 3500 r.p.m. with a com- 
pression ratio of 6.5 and with standard carburetor. 
The Series 40 with compound carburetors and the 
Series 50 have the same mechanical specifications, but 
are rated 125 hp. at 3800 r.p.m., with a compression 
ratio of 7. 

Series 60, 70 and 90 are fitted with valve-in-head, 
straight-eight engines of 37/16-in. bore by 4 5/16-in. 


Automotive Industries 








241 


aims at fuel economy with 
compound dual carburetor 


(Opposite page). Aerodynamic streamlined 
styling is found in the 1941 Buick special 
Model 46-S, a six passenger sedan-coupe. 



















(Bottom of page) A brand new Limited 
Series in addition to the regular models is 
available in a complete line of custom cars. 


The illustration at the right shows Buick’s 
new fuel-supply system with two dual car- 
buretors feeding the new ‘Fireball’ engine. 
Horsepower on the Super series has been 
increased from 107 to 125, and on the Cen- 
tury, Roadmaster and Limited series from 
141 to 165. A diagrammatic sketch of com- 
pound carburetor operation is shown below. 


QUAL CARBURETORS 








effect on the air column, and the former intake silencer 
has been eliminated. 

Spark plugs of 10 mm. thread diameter are now 
used, which are claimed to operate satisfactorily over 
a wider range ot engine temperature, as required in 
high-output engines. Main bearings are of a new pre- 


stroke (320-cu. in. displacement), rated 165 hp. at 
3800 r.p.m., with a compression ratio of 7. 

The two carburetors have a common air-intake mani- 
fold and a single oil-bath-type air cleaner. A flexible 








tube similar to that used for the defroster system 
leads from the intake of the air cleaner to a point 
behind the radiator, where fresh, cool air is taken in. 
This flexible pipe, moreover, is said to have a damping 
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cision type developed jointly by Buick and Moraine 
Products Division, as described in these columns re- 
cently. They have linings of high lead babbitt, with 
a porous matrix sintered to the steel back. Production 
methods for connecting rods have been improved 
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recently to give rods of more nearly uniform weight. 
The AC Klear-Kleen oil filter is continued as standard 
equipment, but its installation has been improved and 
a higher pressure is now impressed on the filter 
element. : 

Engines now have a single support at the rear end, 
which further reduces the transmission of engine 
vibration to the chassis and body, and all engines are 
now fitted with heavier torsional vibration dampers. 
The fan-drive ratio has been reduced to lower the 
noise level, and is now slightly less than 1:1. 

All engines with the compound carburetor installa- 
tion have McCord thin-steel (0.015 in.) cylinder-head 
gaskets which are coated with a special lacquer on both 
sides that forms a gas-tight seal after it has been 
heated during the run-in period. On the 40 engine 
a conventional gasket of 0.070-in. thickness is used, 
and replacement of this by the thin gasket when the 
40 is to be provided with a compound carburetor 
changes the compression ratio from 6.5 to 7.0. Thus 
all cylinder heads for the same engine are interchange- 
able, in spite of the different compression ratios used. 

A new cover for the spark plugs is provided with 
ventilating louvers at the front and rear of the engine. 
Pushrod covers have been redesigned to prevent leaks 
at its joints. The flange around the edges is turned 
in to make direct contact with the gasket, and the ribs 
at the stud holes are now vertical instead of criss- 
cross, to permit drawing up the nuts tight without 
buckling the cover. 

Owing to the reduction in the speed of the fan 
(which is combined with the water pump), all of the 
1941 Buicks are equipped with a larger pump, one 
design being used throughout the line. The same 
muffler is used on Series 40, 50, 60 and 70, while on 
Series 90 a muffler of smaller diameter but greater 
length is used, due to space conditions imposed by the 
design of the frame. This longer muffler has a slip 
joint at the middle of the inner tube, to allow for 
expansion. All Series have two-piece exhaust pipes, 
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which facilitate disassembly and removal of the ex- 
haust system. There is a Y-shaped connection from 
the exhaust system to the dual carburetor. 

Batteries of 120 instead of 115 amp-hrs. capacity 
are now carried, under the right side of the hood as 
before, but with a new mounting base and hold-down 
strap. A shield protects the battery against engine 
heat. 

Clutches on Series 60, 70 and 90 have heavier coil 
springs, called 
for by the in- 
creased engine 
power. Clutch 
plates on all 
models separate 
more than in 
the past when 
the pedal is de- 
pressed which 
increases clutch 
life and _ im- 
proves declutch- 
ing. This has 
been achieved by 
increasing the 
shank length of 
the pedal to ob- 
tain a longer 
throw. All series 
New 1941 Buick pistons now have the 
showing dome shaped head. same type of 

clutch - release 
mechanism, 





which is new for the Series 90. 

Referring to the diagram of the carburetor installa- 
tion, with the engine idling, both throttles are closed 
and mixture is being supplied by the idling systems of 
both units. Valve-opening and mixture adjustments 
are alike on both units. Under normal running condi- 
tions the throttle of the forward carburetor is partly 
open and its main metering system is 
in operation. The throttle of the rear 
carburetor is closed and only its idling 
system functions. When the accelera- 
tor is fully depressed while the engine 
is running at low speed, both throttle 
valves are open and the forward car- 
buretor functions normally but the 
rear one does not, owing to the fact 
that its auxiliary valve is closed. At 
15-20 m.p.h., with the accelerator all 
the way down, the auxiliary valve be- 
gins to open, and the rear carburetor 
begins to function. At 35-40 m.p.h., 
with the accelerator way down, the 
auxiliary valve of the rear unit is 
wide open and both units supply a 
balanced mixture. 


Diagram showing Buick under-seat heater 

system and car temperature control, fresh 

air in-take and defroster system on 1941 
Buick cars. 
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Cutaway view of new Buick steering gear 
mechanism. 


The rear tread has been increased on 
all except the 90 series. Front and rear- 
seat widths have been increased on the 
40 and 60 models. On all sedan models 
the spare tire is now mounted in a ver- 
tical position. An important detail im- 
provement in the bodies is that the 
instrument-panel mounting has_ been 
-strengthened by using a_ continuous 
stamping with a pair of gussets at the 
center section to provide a rigid support 
for the radio receiver. The instrument 
panel is new and has a die-cast center 
panel for the radio. All of the numerous 
accessory-control buttons (for the heat- 
er, the defroster, etc.), are arranged 
neatly along the vertical edges of the 
die-cast panel, where they are unobtrusive yet readily 
accessible. To conform to various state regulations, 
the rear-signal flasher is now installed in a separate 
section at the side-mounted tail lamps, the former 
location on the trunk lid having been abandoned. The 
characteristic trunk-lid ornament remains, but with- 
out illumination. 





Diagrammatic sketch showing Buick remote 
control gear shifting mechanism. 


While the brake set-up remains unchanged, alli 
models except the 90 will have centrifugally-cast drums 
and steel back plates. Brake master cylinders and 
wheel cylinders have been standardized, and are now 
identical on all series. Master cylinders now have a 
cup with a brass insert which prevents the cup from 
being damaged by holes in the piston. 

Front hubs, spindles and inner and outer wheel 
bearings are larger than last year, on all series except 
the 90, and much longer bearing life is expected. All 
medels have new compression-type rubber bumpers 
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and retainers, designed for a greater range of com- 
pression. The bumpers are now secured to the re- 
tainers with studs and nuts. 

On the Series 90, direct cross-steering tie rods 
eliminate the intermediate steering arm bracket as- 
sembly, the arrangement being similar to that on 
Series 70. All series have a new tubular transverse 
radius rod, with new brackets at the frame and axle 
housing. At the axle end this rod is closer to the 
axle housing than previously, this change having been 
made to provide room to carry the spare tire upright 
in the right side of the trunk. With the longer torque 
tube, the up-and-down motion of the body is more 
nearly in a straight line, which makes for increased 
comfort on rough roads. 

Propeller shafts remain the same, except that in the 
Series 90, where the engine has been moved forward, 
the stub shaft at the front end is longer. 

Improvements in the transmission include strength- 
ening of the lock ring for the clutch-gear-bearing re- 
tainer, the provision of a bearing-retainer washer of 
hardened steel in the Series 40 and 50 between the 
bearing and bearing spacer at each end of the counter 
gear, and the use of a stronger tooth form for the low- 
speed and reverse gears in the Series 60, 70 and 90. 
Rear-axle ratios have been revised as follows: Series 40, 
4.4; Series 50, 4.1 (this ratio is used also on the Series 
40 when the latter is equipped with the compound 
carburetor) ; Series 60 and 70, 3.9; Series 90, 4.2. So- 
called “economy ratios” are available for the 40 and 
50 (3.9) and the 60 and 70 (3.6). On Series 40, 50, 
60 and 70 the axle housing is strengthened by an 
increase of 3/16 in. in the diameter, and both housing 
and axle shafts are longer because of the widening 
of the tracks. Strut rods are now riveted to the brack- 
ets at the front of the torque tube. A secondary 
bumper or rear-axle stop has been added immediately 
back of the rubber bumper on the rear axle. This 
will ease jars in the event the springs “bottom” on 
rough roads. The rear stabilizer is continued on all 
series except the 90. Tires remain the same throughout 
the line. 
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Wh ecceres few mechanical changes have been 
made in the Plymouth for the coming year. This 
popular-priced car is again being offered in two series 
—the 1941 Plymouth and the Plymouth Special Deluxe. 

Improvements have been made tending toward 
greater handling ease, road performance, and safety, 
and body appointments are decidedly more luxurious 
than in the past. 

The rating of the engine 
has been raised from 84 to 87 
hp. This increase in output 
was achieved by increasing 
the valve lift and by redesign- 
ing the intake manifold with 
the object of ensuring better 
mixture distribution. The en- 
gine is now fitted with new 
“high-duty” bearings which 
are claimed to dissipate heat 
more rapidly and to have 
longer life. Crankshaft fillets 
at all main and crankpin 
bearings have been increased 
to reduce the chances of fa- 
tigue failure. The top com- 
pression ring is narrower, 
and the bottom oil ring is of 
the taper-section type, which 
is claimed to reduce oil con- 
sumption. The engine is now 
fitted with an oil-bath-type air 
cleaner, which is more effec- 
tive than that formerly car- 
ried. It has a floating intake 
for the oil pump. 

In the transmission the 
ratio of the intermediate gear 
has been increased to 1.83, and 
this, in combination with in- 
creased engine power and a 
larger rear-axle ratio makes 
it possible to start the car 
under all normal conditions in 
second gear, the first gear 
being held in reserve for 
starting on up grades and for 
pulling out of deep ruts. In 
connection with this practice 
of starting in intermediate 
gear it is worth mentioning 
that the engine torque has 
been increased over the whole 
speed range. On coupes the 
rear-axle ratio has _ been 
changed from 3.9 to 4.1 and on sedans from 4.1 to 4.3. 
These various changes have the effect of increasing 
the acceleration in second gear by 26 per cent. The 
transmission is of new design and has a trunnion- 
type gear selector which is said to facilitate shifting 
and to prevent “locking in gear.” The battery has been 
placed under the hood, which it is easy to get at. A 
special device on the battery indicates when the proper 
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amount of water has been put in, the fluid apparently 
changing color when the proper level is reached. 

What is referred to as the Powermatic gearshift is 
optional at extra cost. Where this unit is fitted, gears 
can be shifted with a light finger flick, 80 per cent 
of the effort required being supplied by a vacuum 
device. The standard manual type of shift lever on 
the steering post also is easier to operate this year. 





eats ee 


Front end and broad-shouldered fenders 

on the 1941 Plymouth model. Note how 

the fender catwalk curves up to form the 

sides of this year’s larger hood. Sealed- 

Beam headlamps are set into the fenders 
higher than before. 





Rear springs have grooved 
leaves of Amola steel and are 
said to give softer spring 
action and to have longer life 
than in the past. Metal spring 

covers are now standard on all models. Individual 
front suspension on coil springs also is standard on 
all models. Rear springs are mounted in rubber at 
both ends. The airplane-type shock absorbers on the 
front springs are softer this year. 

What is claimed to be the greatest advance in safety 
features this year is the adoption of “safety-rim” 
wheels, which reduce the hazards of tire blow-outs and 
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Close-up of Plymouth’s new instrument panel design, with 
walnut grain in contrasting shades setting the key for a 
new, two-tone interior scheme. 


punctures, as they prevent the “throwing” of a flat 
tire by the wheel, even at high speed. Rims are of 
such cross section that the beads of a deflated tire 
cannot work loose, and it is claimed that at speeds 
up to 40 m.p.h. a deflated tire on this rim gives the 
same driving effect as an air pressure of about 10 lb. 
per sq. in. in a tire on an ordinary rim. 
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The Plymouth line includes a coupe, a 
two-door sedan, four-door sedan, utility 
sedan, and panel delivery models. Spe- 
cial Deluxe body styles include a coupe, 
four-passenger coupe, two-door and 
four-door sedans, seven-passenger sedan 
and limousine, and a station wagon. 
This makes 13 body styles altogether. 
This year a wider choice of standard 
body colors is offered, including Man- 
darin maroon, Metallique green, Jib 
green, West Point gold, Flight gray, 
Plaza brown, gunmetal, Airwing gray, 
Eddins blue, Aviator blue, and black. 
Besides these, four different two-tone 
color combinations are available on Spe- 
cial Deluxe sedans at extra cost. . 

Bodies have improved sealing against dust, water, 
heat, and noise. They are tested at the factory by 
means of an artificial storm machine, and a new “vac- 
uum test” is applied to the bodies as part of the 
regular production procedure. The one-piece hood with 
inside lock is longer and wider at the front; it is 
controlled from the driver’s seat and has an extra 
safety catch outside for the service attendant to re- 
lease. There are softer seat cushions in all models, 
and new two-tone upholstery is standard in closed 
models of the Special Deluxe. 

Body moldings start at the base of the new front 


“*Fashion-Tone” is Plymouth’s name 

* for new interior styling. This is the 

1941 Plymouth Special Deluxe 2- 
Door Sedan. 
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grille, sweep upward in a curving “Vee,” and flow 
back horizentally along the hood and body, all the 
way to the rear deck. There they sweep down toward 
the road. The Vee in front is the foundation for two 
ventilating sections, one on each side, outlined in 
curves of chrome across the catwalk, with 11 chrome- 
plated bars in each louver section. Above the grille, 
where the Vee sweeps around the hood, its diverging 
curves are joined by three chevrons in chrome. 

The front end of the new Plymouth is considerably 
more “massive.” Fenders are higher and broader; a 
new, larger, one-piece hood sweeps farther out in tront, 
and the catwalks curve up to meet the hood at a higher 
point. Sealed-beam headlights are streamlined into 
the fender contour, slightly higher above the road, and 
are surmounted by larger parking lights that rise 
above the fender surface and then sweep back to merge 
with the upper curve of the fenders. A new and larger 
Plymouth ship emblem is mounted on the nose, and 
Special Deluxe medels carry a_ broader, heavier 
bumper with wide flanges at the ends. Belt moldings 
are wider. Chrome moldings around window reveals 
are available at extra cost. On two-tone sedans, still 
another chromium bead sets off the upper contrasting 
color from the lower half all around the car. 

Front doors open wider, and in Deluxe models check 
straps hold the door open to prevent accidental closing 
on a passenger’s foot. A new medallion decorates the 
rear-deck lid. The stop light is in a separate housing 
at the center and also illuminates the rear license plate. 
Twin tail lamps of new design can be equipped with 
direction signals—with other signals for the front— 
if the customer desires. In sedan models, the spare 
tire and wheel are carried inside the trunk. 

Horns are now mounted ahead of the radiator core 
back of the grille, where their effectiveness is not 
impaired by the fan blast. Front seats are mounted 
on ball bearing slides, which makes for easier adjust- 
ment, the forward motion being further assisted by 
helper springs. As the seat moves forward it rises, 
which maintains the driver’s vision. 
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New Fashion-Tone interiors of Plymouth 
models for °41 combine new fabrics. 
walnut-grained moldings and tenite plas- 
tic. Two-tone upholstery with cushions 
in beige and a deep shade of blue for 
contrast in the upper section of door 
panels marks the 1941 line. Tenite 
plaques on the window moldings match 
the plastics in door handles and steering 
wheel. The new cushion design comes all 
the way to the floor. 


All closed models of the Special De- 
luxe line have two-tone interiors in blue 
and beige, with walnut-grained moldings 
and luminous plastic. Broadcloth or pile 
fabric is optional as upholstering ma- 
terial. For color contrast, a deep shade 
of blue appears on the upper section of 
door panels, and in two-door sedans, on 
the lower rear side quarter above the 
seat. The same color scheme is carried 
out with blue weathercords around the 
doors, on assist straps and visor bindings, 
and in the robe cord. A chromium bead marks the 
dividing line between the contrasting color panels. 

Windew moldings have a walnut grain, and on the 
aprons appear new tenite plaques with color highlights 
of vermilion. Ail interior hardware has been rede- 
signed. Door handles and window regulators also have 
tenite inserts. 


There is a deep-pile carpet in the rear compartment, 


Cross-section view 
of Plymouth’s 
new “Safety Rim” 
wheel which is 
| Es now standard on 
ee all models 
throughout the 
line. This reduces 
the hazard of 
blowout or punc- 
ture at high 
speeds, by hold- 
ing the bead of a 
flat tire firmly on 
the wheel. 





and a felt-and-rubber mat in front. The new steering 
wheel is a light beige gray matching the other plastics 
inside the car. The top half of the wheel is wide open 
to afford the driver a clear view of all instruments, 
and the wheel has a horn-ring in the lower half. 

The instrument panel has been completely restyled 
and is finished in two harmonizing shades of walnut 
grain. The “straight-line” safety-signal speedometer 
has a translucent needle that changes color for dif- 
ferent driving speeds. This is flanked on the left by 
the oil gage and ammeter and on the right by a heat 
indicator and fuel gage. 

(Turn to page 259, please) 
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A Hydraulic Transmission Differential 


A By C. A. NorMAN* 
N ORDINARY gear transmission has the defect 
that it does not automatically adjust the torque-speed 
relation at the axle to the available power and the re- 
sistance encountered. An ordinary gear differential 
has the defect that it does not concentrate the torque 
on the wheel that maintains traction, but wastes avail- 
able power on a slipping wheel. 

The writer suggests a possibility of overcoming 
these defects in a hydraulic design which combines 
transmission and differential into one unit. 

In Figs. 2 and 3 A denotes the impeller 
(in half section) of a centrifugal pump. It 
discharges liquid through channels B and 
guide vanes C onto two turbine runners D 
attached to right and left shafts F' which, in 
turn, may transmit the motion through 
gearing H, J, J to the half axles G. By 
shifting sleeve J, the gears may be set for 
reversal or for idling. 

The liquid returns through passages E to 
the inlet of the impeller. It is understood 
that the right half of the impeller circulates 
liquid to and from the whole circumference 
of the right turbine; similarly, the left half 


* Robinson Laboratory, Ohio State University, 
Columbus, Ohio. 









































to and from the left turbine. The flow lines a—a and 
b—b in Fig. 3 give an idea of the flow to the turbine. 
lines c—c and d—d of the return. 

Fig. 1 indicates how the turbine might be laid out 
for multi-stage action. But for light cars such action 
probably would not be necessary or desirable to secure 
adequate efficiency. 

The large sliding roller bearing on gear sleeve 7 is 
not meant to be used in a practical design. It is used 
here fcr simplicity to show the principle of action. 
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Cross sectional view of exhaust manifold, intake mani- 
fold. steel riser tube and pre-heater jacket of 1941 


Pontiac engine 





HREE lines otf cars, two of them with entirely) 
new bodies, mounted on two basic chasses, con- 
stitute the Pontiac offering for the 1941 season. 
Added attraction, however, is the fact that both the 
Six and Eight engines are now interchangeable ir 
each chassis, providing, in reality, six different lines 
of automobiles. 

Styling treatment is fresh, marks a complete family 
resemblance for all of the models in the line. Interior 
treatment is new with new instrument panel 
and instruments, handsome combinations of 
upholstery with leather trim and piping. On 
the exterior, two-tone paint, chrome mold- 
ings, and “Speed” lines in the fender skirts 
blend to create an impression of low dynamic 
styling. Radiator grilles are made in a one- 
piece assembly to provide greater efficiency 
for cooling. The hood is a huge stamping 
extending well down the sides and completely 
over the front end down to the grille, effect- 
ing maximum accessibility for under-hood 
work. 

Model designations descriptive of the styl- 
ing are as follows: DeLuxe Torpedo, on 119 
in. wheelbase, 2 in. longer than last year, 
has a new body—wider, roomier and lower 
than last year. 

Streamliner Torpedo, with an entirely new 
streamlined’ body styling, is mounted on a 
122-in. wheelbase chassis, up 2 in. over last 
year. This group also includes a deluxe 
model, called the Super Streamliner Torpedo. 


Cross section of Pontiac’s new oil filter 
Over center clutch pedal booster spring 


dir conditioning arrangement in 1941 Pontiac show- 
ing underseat heater, windshield defroster, fresh air 
intake and control box 
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Custom Torpedo, continuing the basic body 
shell of last year’s Torpedo, is on the same 
122-in. wheelbase chassis as the Streamliner 

This year all three lines are without out- 
side running boards, the two new body styles 
having concealed interior steps, exposed when 
the doors are opened. Frames are new and 
wider, the rear tread being upped to 611% 
in. from 59 in. 

In addition to the passenger car models 
noted above, Pontiac offers a Station Wagon 
on the 122-in. chassis, supplied with either 
the Six or the Eight engine. This model seats 
eight passengers including the driver. The 
taxicab is supplied only on the 119-in. chassis 
with the following exceptions to the standard 
specifications : 

Ten in. single spring clutch—special dis- 

tributor cap—special oil bath air cleaner. 

Special front and rear springs—heavier wheel rims 
—special taxi seat cushion springs. 

Generally speaking, while the basic mechanical fea- 
tures are continued unchanged they incorporate many 
detail changes and refinements in the interest of im- 
proved performance, increased efficiency. Perhaps the 
most noteworthy feature is the continued improvement 
in riding comfort due to increased wheelbase length, 


Pontiac.. 
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greater weight, greater sta- 
bility with the wider frame 
and tread. The two-stage, 
variable rate rear springs 
have given a good account 
of themselves and are be- or Pol 
ing continued. 122 inch wheel- 
Important changes have ase with choice 
been made in the power- of —, heey ad 
J ght cylinder 
plants. The Six has been engines 
increased 1 in. on the bore, 
now is 6-cylinder, L-head, 
39/16 in. bore x 4 in. 
stroke, 239 cu. in. displace- 
ment, rated 90 hp. at 3500 
r.p.m., an increase of 3 hp. 
The Eight remains the 
same, &-cylinder, 


Radiator grille of 
the 1941 Custom 


L-head, 
314 in. bore x 334 in. 
stroke, 248.9 cu. in. displacement, rated 103 hp. at 
3600 r.p.m. However the Eight is fitted with the dual 
carburetor as standard equipment and while the 
horsepower has not been stepped up, there is a marked 
improvement in torque at low speeds, contributing to 
faster acceleration in gear. 

Compression ratio on both engines is 6.5 to 1, same 
as last vear, with cast iron head. An optional cast iron 
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head with compression ratio of 7.5 to 1, for use with 
premium gasolines, is available. The cylinder head 
on the Eight has an improved combustion chamber 
form with a different spark plug location. 

Although the bore of the Six has been increased, 
the piston has been so designed as to maintain the same 
weight, despite an increase in strength. Oil economy 
on both engines is continued at a high level, with the 


enters new selling year with three lines having 
interchangeable six- and eight-cylinder engines 
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View of 1941 Pontiac Stream- y 

line Torpedo body showing 

placement of insulation and 
deadening material 


adoption of new oil rings 
and compression rings 
having an extra pound 
of tension. 

Biggest story on the 
engines is found in the 
intreduction of a_ full 
flow, built-in, permanent 
type oil cleaner located 
in the oil sump. All of 
the oil entering the suction side of the oil pump passes 
through this cleaner, precipitating dirt and physica! 
impurities. The cleaner has no moving parts, nothing 
to adjust, is expected to carry on for the life of the 
engine without cleaning. 

Referring to the drawing of the oil cleaner, it will 
be noted that it consists of a settling chamber con- 
centric with an oil inlet tube, a die-cast upper housing 
at the top of the oil inlet tube, and a flat baffle just 
below the die casting. 

All oil pumped to the bearings passes first through 
the screen which excludes large particles of dirt. It 
then enters the inlet pipe and flows against the in- 
verted top which smoothly reverses its direction and 
causes it to strike the flat baffle where its direction 
is sharply reversed. At this pdint dirt particles are 
thrown out of the oil stream into the settling cham- 
ber where they gradually settle or precipitate until 
they rest on the bottom of the basin. After reversing 
its direction as it strikes the baffle, the oil is sucked 
into the oil pump-inlet tube connected to the die cast 
cover. 

‘The geared oil pump, too, has been redesigned in 
detail to effect better pressure control and to simplify 
servicing, eliminating the spring-loaded ball check 
valve used heretofore. 

In the new pump, the pressure control is incorpo- 
rated in the pump body, comprising a 14-in. clearance 
chamber above the oil pump driven gear which is 
closed by a close-fitting steel disk resting directly on 
the gear. Pressure between the gear and disk is 
maintained by two small coil springs. As soon as pump 
pressure exceeds normal it lifts the disk against its 
spring pressure and permits oil from the pressure side 
to leak back across the top of the driven gear to the 
suction chamber. 

While on the subject of the engines, it is of interest 
to note that in the new program—the interchange- 
ability of the Six and Eight in the same chassis—the 
rear end mounting location of both engines has been 
made the same, the only change due to the differences 
in length being the use of a different radiator core 
and fan shroud. This makes it possible to use the same 
propeller shafts in all chassis regardless of the engine 
changes. 

The Inland clutch is basically the same but the disk 
has been vastly improved by the introduction of four 





September 15, 1940 








flat U-shaped springs which serve to center the plate 
perfectly without permitting a change in alignment 
in service. The clutch pedal is fitted with an over- 
center type booster spring to reduce pedal effort. 

iingine bearings are new, precision type steel back 
babbitt, with a babbitt thickness of only 0.005 to 0.007 
in., greatly increasing bearing life. Wrist pin bush- 
ings, too, are new, using a high grade aluminum-bronze 
alloy which is non-corrosive. 

The exhaust heat valve thermostat now is located at 
the rear on both the Six and Eight where it will be 
more sensitive to temperature changes. 

Transmissions and rear axles remain unchanged in 
basic detail. The gear shifting mechanism will be 
known as the Semi-Automatic Safety Shift, due to the 
proven effectiveness of the over-center booster spring 
linkage. In its present form this linkage relieves most 
of the shifting effort. In addition, the detent spring 
pressure on the shift rail has been made slightly lower, 
further contributing to ease of the shifting operation. 

Mufflers have been altered in design by arranging 
the “swish” and “spit” chambers at the front end in- 
stead of the rear. It has been found that this pro- 
motes evaporation of moisture at the forward end, 
rejecting the moisture with the products of combus- 
tion, thus reducing rusting, and markedly increasing 
muffler shell life. 

The steering gear worm now is burnished. Not only 
does this ease the steering action but it irons out — 
all possible production differences from one gear to 
another. 

At the front end suspension, the only important 
change is the provision for a wide range of camber 
adjustment, coupled with a decrease in camber. The 
tendency is to approach 0 deg. camber, the range being 
from plus % deg. to 0. 

Brakes remain the same except for an improved 
type of lining. The handbrake has been improved 
greatly by a change in the linkage hook-up. The cross 
lever at the X-member now is housed completely within 
the X-member arms. A new type of brake drum has 
been adopted, featuring a full steel drum stamping 
with a centrifugally cast iron lining. 

The cooling system has been stepped up in efficiency 
through the adoption of an arrangement termed the 
“radiator air trap.” In the first place, the radiator 

(Turn to page 259, please) 


Automotive Industries 














T By SCIPIONE TREVES, DSc., Mech. Engr.* 
HE THEORETICAL results obtained in Section V 
are fully confirmed by experimental values arrived at 
in investigations carried out by various firms in both 
Europe and America. 

Fig. 15 shows curves of brake horsepower, brake 
mean effective pressure, mean piston speed, and of gas 
pressure at the blower outlet and the carburetor out- 
let (cylinder entrance) for an experimental two-stroke 
racing engine with opposed pistons, of the same cyl- 
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Section Six 


This section relates to experi- 
mental and practical data on 
the design of two-stroke engines 































































































inder dimensions as the experimental en- 
gine considered in the preceding sections 
S and with an angular offset of 21 deg. be- 
¥ e tween cranks. The power outputs, which 
' . 
r ra were measured by means of a Heenan & 
wW Wo- 5 ~ > 
x E Froude hydraulic dynamometer, are based 
. 17 . 
a = ¢ A ” on an atmospheric temperature of 43 deg. 
- & = ~ + 
xg ‘ahr. For a speed of 6200 r.p.m. an output 
a . _ ° ° ° 
Zu | 35 7 160 of 174 hp. is shown, which agrees well with 
& % r y. Y 7 the value obtained by calculation. The 
4 ° 
& | 30 vm > —— 150 supercharging pressures, on the contrary, 
“a : 
~ r a J - are slightly lower than those calculated. 
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20+ 25 , L = 140 At maximum engine speed the pressure at 
i a Fa ~— the blower outlet was 1.4 atmospheres abs., 
wel ae 130 and that at the cylinder entrance, 1.25 
L HP Y PRESSURE AT atmospheres. However, other tests, made 
F SUPERCHARGER OUTLET] 7~ : * ae 
- ; ; “ under different atmospheric conditions, 
T T ° 
/ PRESSURE AT have shown charging pressures almost equal 
j CARBURETOR OUTLET // to those estimated for the purpose of the 
6 10 e 
7 calculations. 
. Of particular interest is a study of the 
4 4 t 100 ‘ 
| _ curves over the lower speed range, between 
q -  ————— ; 3000 and 5000 r.p.m., where very high 
90 : . 
. —_f— b.m.e.p.’s and very high torques are ob- 
I 7 tained. It is unnecessary to go into an 
i i ii i L =—_a= | 1 . . . . 
ee a ee ee = explanation why this is one of the most 
°o o ° ° ° . . 
4 2 ° 2 8 b ° valuable characteristics of the engine. An- 
o v > ° 
ENGINE SPEED - R.P.M other valuable feature is that the horse- 
power curve is almost a straight line up 
to the maximum power reached, which 
Fig. 15—Characteristic curves of  six- => ; boat 
eylinder 9l1-cu. in. two-stroke’ racing * Formerly professor in the Royal College of En- 
5 engine gineering, Turin, Italy 
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means that the torque is nearly constant throughout 
the speed range. This is particularly notable because 
it is well known that similar four-stroke engines have 
power curves with a very pronounced peak, and 
strongly-drooping torque and b.m.e.p. curves. 

Quite naturally, the specific fuel consumption is 
very high, amounting to 0.83 lb. per hp.-hr.; but the 
oil consumption is reasonable, viz., 0.077 lb. per hp.-hr. 
The proportion of heat units absorbed by the cooling 
water is very low, as compared with other types of 
engine, varying between 1400 and 1600 B.t.u. per 
hp.-hr. 

Of particular interest to the designer is a compari- 
son of the port timing of this engine with that of the 
Duesenberg illustrated in Fig. 5, of which brief speci- 
fications were given in Section I. In the latter engine, 
in which the inlet ports are located opposite to, and are 
higher than, the exhaust ports, the former are placed 
in communication with the inlet pipe—by means of 
a valve rotating a half crankshaft speed—during the 
latter part of the down-stroke and the whole of the 
up-stroke of the piston. The design at first was worked 
out on the basis of motorcycle practice, where ports 
generally were of inadequate size, owing to lack of 
precise methods of calculation. Exhaust ports, the same 
as the inlet ports, extend over only one-third the cir- 
cumference of the cylinder, and the height of the 
































Fig. 16 — Arrangement 
of engine control mech- 
anism. 
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former was 7/16 in. (for a 25/16-in. bore), but it 
was increased repeatedly, at first to % in. With the 
first experimental cylinders it was impossible to oper- 
ate at higher speeds than 3800 r.p.m.; with the second, 
which had exhaust ports % in. high, 4000 r.p.m. was 
reached, but this was still far below what was desired. 

Inlet ports in every case were made 14 in. higher 
than the exhausts, to enable the blower to properly 
supercharge the cylinder after the exhaust ports had 
closed. Opening of the inlet port during the down- 
stroke of the piston was effected by the rotary valve 
when the exhaust port opening had reached a width 
of 3/16 in. If a timing diagram is drawn from these 
data, and the methods of calculation already described 
are applied to this engine, it is found that the inade- 
quate port capacity, entirely aside from poor scaveng- 
ing due to the non-employment of the uniflow prin- 
ciple, does not permit the engine to run at really high 
speeds and to give high specific outputs. 

Moreover, the port dimensions in relation to the 
cylinder bore made it necessary to use a very high 
charging pressure to ensure adequate filling of the 
cylinders, which latter was the more important be- 
cause so much of the displacement was rendered use- 
less by the high exhaust ports. The supercharging 
pressure actually used was 7 lb. per sq. in. gage. or 
0.492 atmospheres. 

These drawbacks, which were clearly thrown into 
relief by tests, led to the conclusion that it would be 
well to increase the height of the exhaust ports to % 
in. (thus bringing the height of the inlet ports to 1% 
in.), and to increase the supercharging pressure to 
15 lb. per sq. in. or 1.0345 atmospheres. 

It might be objected that the great heights of port, 
while giving port capacities closer to, but still mate- 
rially below, the values shown to be necessary by 
thermodynamic calculations, owing to the small cir- 
cumferential length of the ports, will result also in a 
great reduction of the effective compression ratio as 
compared with the theoretical one. Moreover, the use 
of very high supercharging pressures is open to the 
two-fold objection that a great deal of power is con- 
sumed in driving the supercharger and that a con- 
siderable portion of the incoming charge will be blown 
out through the exhaust ports, owing to the almost 
complete lack of stratification of the charge. It would 
seem, then, that the constitutional defects of this type 
of engine are impossible to overcome. 

On the other hand, the timing diagram studied in 
Section 1V for use with engines of very high speed 
is unsuited to engines operating at moderate speeds, 
say, below 3000 r.p.m. This difficulty may be over- 
come if it is possible for the operator to vary the 
angular offset of the crankshafts (as referred to in 
Section I), reducing it as the speed drops or eliminat- 
ing it entirely for the lower speed range. 

The problem of satisfactory idling characteristics is 
a particularly difficult one in the case of two-stroke 
engines. When the engine is equipped with a centrif- 
ugal blower, there is practically no blower pressure at 
idling speeds, hence there is no effective scavenging, 
and very little charge gets into the cylinder. Thus 
the Duesenberg engine could be made to idle steadily 
only at a minimum of one-fourth its maximum speed, 
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Fig. 17—Section through 
throttle valve in inlet pas- 
sages 





or 1000 r.p.m. In engines equipped with Roots-type 
blower the blower pressure does not drop off so sharply 
at low speeds. In any case, if the engine is of the 
double-piston type and, therefore, not provided with 
rotary valves, recourse may be had to a throttling 
device which, as the accelerator pedal is released, cuts 
off scme of the cylinders from the source of mixture 
and keeps the supercharging pressure for the remain- 
der of the cylinders sufficiently high to overcome the 
internal resistances. 

The throttling device may consist, for instance, of 
a rotary valve (Figs. 16 and 17) connected to a mul- 
tiplying lever or operated through a simple mechanism 
from the accelerator pedal during the latter part of 
its throttle-closing motion. The valve then will shut 
the inlet ports when the pedal approaches the idling 
position. 

In the case of the double-piston engine the need 
for an adequate supercharging pressure, even at low 
engine speed, is based on somewhat different considera- 
tions. Here the inlet ports close later than the exhaust 
ports, and immediately after closing of the exhaust 
ports, the two pistons, approaching one another, try 
to force the remaining gases, which are not yet com- 
pletely burned, out through the inlet ports, which are 
still partly open. Therefore, if the charging pressure 
were insufficient, some of these still-burning gases 
would get into the inlet pipe and carburetor, where 
they would cause a dangerous backfire. 

This serious fault, which may raise the temperature 
of the inlet pipe to red heat in a few minutes and com- 
pletely prevent operation of the engine, may result 
also—unless suitable preventatives are employed— 
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from a sudden change in speed. Suppose, for example, 
that the blower is located between the carburetor and 
the engine, and that when the engine is operating at 
high speed, the throttle is suddenly closed. For a short 
time the supercharger, on account of inertia, will con- 
tinue to rotate at high speed, but since its inlet is 
closed, the pressure in the inlet pipe will be much below 
atmospheric, with the result that burning gases will 
flow back into the inlet pipe and cause backfires. 

A simple means of preventing this trouble consists 
of an automatic valve interposed between the throttle 
valve and the blower, as shown in Fig. 18. The spring 
on the automatic valve is so adjusted that the valve 
will not open as long as the vacuum in the inlet pipe 
does not exceed the normal value; but if the throttle 
valve is suddenly closed while the engine rotates at 
maximum speed, the automatic valve is lifted off its 
seat and admits air to the inlet pipe, with the result 
that the pressure in the pipe rises sufficiently to pre- 
vent backfiring. As the engine speed drops, the valve 
closes again gradually, and the engine continues to idle 
smoothly. 

Another method of preventing backfiring under the 
conditions outlined consists in introducing a throttling 
valve into the inlet pipe close to the inlet ports. This 
eliminates the necessity of completely closing the throt- 
tle valve in the carburetor every time the engine power 
must be reduced, thereby ensuring maintenance of a 
supply of charge to the supercharger and of the neces- 












































Fig. 18—Automatic valve and inlet 
pipe designed to prevent backfiring. 
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Figs. 19, 20, 21 and 22—Steel cylin- 


der block built up by gas welding. 





sary pressure in the inlet pipe to prevent backfiring. 
The throttling device may consist of a rotary valve like 
the one shown diagrammatically in Fig. 17, but ex- 
tended to cover all of the cylinders, and so arranged 
that it partly closes as the engine is throttled down 
to a low speed. It should have provisions for adjust- 
ment. The opening section of this valve should pref- 
erably have the form of a circular sector, rather than 
that of a rectangle as shown, in order to ensure a more 
gradual opening. 

Naturally, if the inlet ports extend over the entire 
circumference of the cylinder, as in the case of the 
engine calculated in Sections IV and V, there must be 
two inter-connected longitudinal throttling devices on 
opposite sides of the cylinders, both connected to the 
accelerator pedal. 

From the foregoing discussion it may be seen that 
the requirements of the two-stroke engine—fundamen- 
tally different from those of the four-stroke engine, 
especially as regards the scavenging period—may call 
for the use of a carburetor without throttle valve, 
control functions being reserved to the throttling de- 
vice placed close to the inlet ports. 

In designing the details of a two-stroke engine, 
special care must be bestowed on the basic parts. As 
regards the cylinders, most designers make them of 
cast iron. Others, however, prefer to use individual 
steel cylinders machined from the solid block, as in 
the case of modern aircraft engines. This latter meth- 
od, while unsuited to large-scale production, is more 
applicable under certain special conditions, where the 
cost factor is not so important, because it results in 
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less weight and better cooling, since the cooling water 
comes closer to the heat-absorbing surfaces. Special 
“are must be given to the design of the ports. The 
bridges must be made as small as possible in view 
of the strength required by the cylinder and the neces- 
sity for drill holes through them on the exhaust side 
for the cooling water. The bridges should be rather 
closely spaced, so the piston rings—frequent breakage 
of which is one of the most serious troubles experi- 
enced with engines of this type—may have sufficient 
support at the level of the ports and cannot drop into 
the ports and become deformed. In order to permit 
smooth passage of the rings from the position opposite 
the ports to that on the smooth continuous surface of 
the cylinder bore, and vice versa, it is advisable to 
round off the upper inner edges of the ports with a 
tapered milling cutter turning around an axis parallel 
with that of the cylinder. Attention was called in Sec- 
tion II to the necessity for rounding the other edges 
of the ports in the direction of gas flow. 

The cylinder-bore surface should be as hard as pos- 
sible, as it is subjected to hard wear by the rings 
rubbing against 
it, especially at 
the level of the 
ports. In the 
‘ase of steel cyl- 
inders, the sur- 
face may be 
case - hardened 
sufficiently deep 
so that some 
case still re- 
mains after the 
cylinders have 
been ground. It 
is advisable to 
provide for two 
spark plugs per 
cylinder, if pos- 
sible, for while 
this complicates 
the ignition 
mechanism, it is 
an advantage in 
the case of high- 
speed engines, because two simultaneous sparks will 
produce more rapid and more complete combustion, re- 
sulting in greater power. As to cooling, the special 
spark plugs manufactured for this purpose rarely 
cause any trouble, and although it might appear that 
the thermal stresses must be very much higher in the 
two-stroke engine, because of the greater frequency 
of explosions, experience has been that, other condi- 
tions being the same, the plugs behave better than 
in a four-stroke engine of similar type, provided ar- 
rangements are made to admit the fresh water from 
the radiator to the cylinder jacket in the vicinity of 
the exhaust ports and to cause it to flow from there 
to the spark-plug bosses. In any case, it will be well 
to follow present-day four-stroke practice and keep 
the spark points slightly below the surface of the com- 
bustion-chamber wall, to prevent overheating them. 

In Figs. 19, 20, 21 and 22 there is illustrated, dia- 

















Fig. 23—Com- 


posite _ piston. 
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grammatically, both in longitudinal and cross section, 
a special design of cylinder for a two-stroke engine, 
machined from a block by turning and boring opera- 
tions, with a few extra parts added by gas welding. 
From Fig. 21 it will be seen that the first part of the 
inlet and exhaust passages consists of fittings made 
from the same block of steel, to which two suitably- 
shaped plates are welded at the sides. The jacket is 
made of two sheet-metal stampings, the two being first 
welded together with longitudinal seams, and then to 
the cylinder at the flange with which the latter is pro- 
vided, as well as to the spark-plug bosses and to the 
inlet and exhaust ports, where the plates, the jacket 
and the flanges for the pipe connections are all welded 
together. 

The choice of the type of piston is highly important 
since in these engines the pistons, in addition to their 
normal function, perform that of controlling the flow 
of the gases, both fresh and burned, which in four- 
stroke engines is performed by the valves. Besides, 
in a double-piston engine the pistons are subjected to 
extra-high thermal stresses, as they must transmit 
that part of the waste heat which, on account of the 
limited area of the jacketed part of the combustion- 
chamber wall, cannot pass directly to the cooling water. 
Finally, they must transmit to the cylinder wall the 
considerable side thrust due to the inclination of the 
connecting rods. 

All these requirements must be satisfied, and at 
the same time the weight must be held as low as pos- 
sible. However, the weight of the piston will always 
be materially greater than in a similar four-stroke 
engine, for the reason that it must be longer—suffi- 
ciently long so that when it is at the inner end of 
the stroke it does not uncover the 
exhaust port and establish com- 
munication between the exhaust 
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makes it possible to obtain the necessary strength with 
a thinner section and ensures good cooling if one or 
more jets of oil are directed against its under side by 
suitable means. This steel crown would be applied 
(Fig. 23) to a skirt of light alloy, being either screwed 
or bolted in place. 

From the foregoing it will be realized that there is 
need for very intensive cooling of the piston crown, 
for if this is not provided, the heat absorbed has to 
pass off through a long path down the skirt and 
through the cylinder wall into the cooling water in 
the jacket. A direct cooling system may be provided, 
by means of oil sprays produced by the pump of the 
engine lubrication system, which in that case must 
be made considerably larger. Such cooling systems 
are used in Diesel engines of similar type, in which 
there are fixed or telescoping pipes ending in nozzles 
which when the piston is at the bottom of the stroke, 
come very close to the under side of the crown. 

A somewhat different system is illustrated by Figs. 
24 and 25. There the connecting rod is provided with 
a slot extending the length of its shank in the plane 
in which the rod oscillates. Then a pipe with two 
upwardly extending nozzles is passed through the slot 
in the shank and secured to the side-wall of the crank- 
case as shown. Oil from the pump of the engine lubri- 
cation system enters this pipe and is directed by the 
nozzles against the under side of the piston crown. 
Means must be provided to rotate the nozzle pipe in 
its supports and for locking it in position accurately, 
with the nozzles centrally in the piston. An objection 
to this last-mentioned system is that the connecting 
rod must be made longer than would otherwise be 
necessary, which increases the height of the engine 





pipe and the crankcase. The pis- 
ton weight is still further added 
to if, as in the Duesenberg, a de- 
flector is required on it, which 
must necessarily be higher than 
the quite high inlet ports, and, 
therefore, is easily overheated. 
Besides, the great height of de- 
flector required makes it difficult 
to get a high-enough compression 
ratio. In the two-piston engine, 
on the other hand, while the piston 
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controlling the inlet ports is 
cooled during each revolution by 
the column of cool, fresh gases en- 
tering through these ports, there 
is no such cooling effect on the 
piston controlling the exhaust 
ports, the crown of which is ex- 
posed almost continuously to the 
intense heat of burning or burnt 
gases. 














It seems that best results are 
obtained with so-called composite 
pistons, as used in large-size, two- 
stroke Diesel engines. The piston 
crown is made of steel, which 
































Figs. 24 and 25—Arrangement for 
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and adds to the weight of the reciprocating parts. 

As regards the side thrust of the piston on the 
cylinder wall, in designing engines in which the ex- 
haust ports extend over only half the circumference 
of the cylinder, it is well to choose a direction of rota- 
tion, or to locate the ports, so that the side thrust 
during the expansion stroke comes on the side of the 
cylinder wall opposite the exhaust ports. It is advisable 
in this connection to prepare and study a diagram of 
the forces acting on the piston, which are the re- 
sultant of the gas pressure and the inertia forces. 
This will show that, contrary to what happens in four- 
stroke engines, the load on the piston pin rarely 
changes in direction, and there is, therefore, an absence 
of that slight pumping action which serves to renew 
the oil film that is constantly forced out. There is, 
therefore, a tendency for the piston pin to stick, and 
this must be prevented by inserting bushings of spe- 
cial bronze or other suitable material into the piston 
bosses. The slight rotary movement of the pin, which 
is firmly fixed in the small end of the connecting rod 
by a taper pin, serves to carry oil to the bearing sur- 
faces, an abundant supply of oil reaching the smalli 
end of the rod, which is located inside the piston. 

In high-speed engines, four piston rings are gen- 
erally used, arranged in two sets of two each. The 
rings should not be less than 48 to 9/64 in. wide, as 
they must be able to withstand the inevitable shocks 
from the edges of the ports. Moreover, they must not 
be able to turn in their grooves, as if they were, the 
gap in the ring might come opposite the ports, which 
would be likely to cause the free ends of the ring to 
catch and break. In conventional practice, turning of 
the rings in their grooves is prevented by small pins 
screwed into the wall of the piston, but this method 
is unsuitable for engines of very high speed, in which 
the pins wear out rapidly or get loose and cause the 
rings to break. For such engines, rings of special de- 
sign, as illustrated by Figs. 26 and 27, may be used. 
These have a semi-cylindrical “appendix” which enters 
into a corresponding niche in the outer wall of the 
piston. These rings naturally are more difficult to 
manufacture, but since the locking means is integral 
with the ring, it cannot possibly get loose. Moreover, 
they may be made of such size as to exclude any pos- 
sibility of breakage. To ensure a good seal, the gaps 
in the two rings of each set must be 180 deg. apart. 

A locking device is necessary also for any oil rings 
that may be used, although oil rings are not so neces- 
sary in engines of this type as in others, inasmuch as 
the over-pressure in the combustion chamber tends to 
force the oil on the cylinder walls back into the crank- 
case. This statement is confirmed by the oil consump- 
tion, which, as already mentioned, is comparatively low 
(about 0.077 lb. per hp.-hr.) and by the fact that some 
designers have found it practical to do entirely without 
oil rings. 

Connecting rods and crankshafts, which are usually 
made of alloy steel of from 185,000 to 200,000 Ib. 
tensile strength, have no special features. In racing 
engines, on account of the high bearing loads, it is 
necessary to provide a roller bearing in the big end 
of the rod, and to fit the crankshaft with two counter 
weights for each crank, which balance all of the rotat- 
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Figs. 26 and 27—Piston rings which 
cannot rotate in their grooves. 





ing masses, including that of the connecting rod. Main 
bearings, except possibly the front and rear ones, may 
be of anti-friction metal. In aircraft engines, on the 
contrary, whose speeds are limited to 4000-4500 
r.p.m., in order to avoid difficulties in the arrangement 
of the reduction gear, counter weights on the crank- 
shaft may be omitted and the big-end bearings may 
be made of anti-friction metal, but these bearings 
should be given a very rigid support. Particularly 
applicable to such engines are bearings in which the 
anti-friction metal is applied to two steel shells of best 
quality, with a fine-pitch thread turned in the surface 
to which the bearing metal must adhere. In any case, 
it is necessary to study the dynamic loads and the 
lubrication problems of main and connecting-rod bear- 
ings. To this end, polar diagrams of bearing loads 
should be drawn, and the mean and maximum values 
of the product pv (mean bearing load and rubbing 
velocity) determined, when plain bearings are to be 
used; while in the case of ball or roller bearings, the 
safety factor with respect to the maximum permissible 
load should be calculated. 

As already mentioned in Section I, the mechanical 
balance of the engine would be perfect if it were not 
for the angular offset between the two cranks. This 
small offset, however, does not cause any serious dis- 
turbance, and if a diagram is drawn of the unbalanced 
inertia forces for each cylinder, it will always show 
these forces to be very small. 

Any unbalanced forces and couples will be taken up 
on the crankcases, and if the latter are secured to the 
cylinder, on that as well. It is advisable to select a fir- 
ing order which gives the best balance for each crank- 
shaft considered by itself. For instance, in the case 
of a six-cylinder in-line engine with 12 opposed pistons, 
as discussed in Sections IV and V, the best firing order 
is 1-5-3-4-2-6. 

Ignition may be effected either by the battery-and- 
coil system or by a high-tension magneto. In America, 
preference is given to the former system, which has 
the advantage (among others) that it gives a more 
powerful spark for starting. European designers, on 
the contrary, prefer the magneto. They generally 
select a type which turns at 1.5 times crankshaft speed 
and which is guaranteed by the maker for speeds up 
to about 10,000 r.p.m. When there are two spark plugs 
per cylinder, two magnetos are needed, each supplying 
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one row of plugs. The required spark advance is al- 
ways very considerable, varying from about 45 deg. 
for a speed of 4500 r.p.m. to 60 deg. for 6000 r.p.m. 

The gears which serve to connect the two crank- 
shafts of a two-piston engine, and from which the 
power for a variable transmission or an air propeller 
may be taken, can, if subjected to normal tooth loads, 
be run at pitchline velocities of from 100 to 130 ft. 
per sec., without trouble. 

The carburetor, which must be equipped with both 
a backfire valve and the usual throttle valve, may be 
located either ahead of or behind the supercharger. 
Advantages and disadvantages of the two methods are 
well known. It will suffice here to recall that with the 
second method the float chamber of the carburetor 
must be hermetically sealed and subjected to the pres- 
sure of the blower, and that gasoline must be sup- 
plied to it by a special pump. The self-adjusting type 
of pump, fitted with an elastic plunger, is well adapted 
to this purpose, and it, also, must be subjected to the 
supercharger pressure. However, positively driven 
pumps can also be used, if proper precautions are 
taken. 

The blower must be driven from the engine directly, 
through a geared transmission, with a small clutch 
which will slip and prevent excessive stresses in the 
event of sudden acceleration or deceleration. In order 
to save space and weight, two large, best-quality-steel 
Belleville springs (instead of a single bulky coil 
spring) may be used for the clutch, the two together 
supplying the necessary load. The drive ratio between 
engine and blower is usually 1.1 or thereabouts, while 
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Roots blowers are usually driven at 1.4 to 1.5 times 
crankshaft speed. Turbo blowers are unsuitable for 
engines of this type, which are so sensitive to any- 
thing interfering with a free exhaust. The clearance 
between the rotors and the casing of the blower must 
always be made quite liberal. In a Roots-type blower 
it should not be less than 0.012 to 0.016 in. 

Engines equipped with a Roots-type blower can be 
started in a simple manner, especially if a mechanism 
for varying the offset between crankshafts is pro- 
vided, though at first sight it might be expected that 
the great height of the ports would cause difficulties. 
On the other hand, to start the Duesenberg engine, 
which was equipped with a centrifugal blower, it was 
necessary to bring the blower up to a speed of 5000 
to 6000 r.p.m. beforehand, by means of a separate 
electric motor. 

There are no special requirements with respect to 
the inlet pipe. Of course, the same as in the case of 
four-stroke engines, sudden changes in cross-sectional 
area and in direction should be avoided, and uniform 
distribution aimed at. The blower may be so designed 
as to be of substantially the same length as the engine 
and its outlet ports may then register with the engine 
inlet ports, in which case there is no need for an inlet 
pipe (Figs. 28, 29, and 30). This completely eliminates 
loss in volumetric efficiency or power loss in the super- 
charger drive due to resistance to flow through the 
inlet pipe, and it also avoids contraction and expan- 
sion of the mixture and resulting condensation and 
lack of uniformity in the composition of the charge. 
With this arrangement, of course, it is impossible to 
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Figs. 28, 29 and 30—Front elevation, vertical and horizontal cross-sections of four- 
cylinder double piston-type two-stroke engine with two symmetrically-mounted 


blowers. 
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locate the carburetor between the blower and the en- 
gine. Besides, owing to the nearness of the blowers to 
the engine, a large amount of heat is transmitted to 
them, which lowers the delivery of the latter. Inser- 
tion and removal of the spark plugs also is more diffi- 
cult, if the various parts are of the usual size. 

In the design illustrated by Figs. 28, 29, and 30, the 
two blowers are driven by one of the two intermediate 
gears of the train connecting the two crankshafts. In 
mesh with this intermediate gear are pinions on the 
driving shafts of the two blowers, so that the latter 
rotate in synchronism but in opposite directions. As 
usual, the second rotor of each blower is driven from 
the first by enclosed gearing. 

The exhaust pipe has a strong influence on the opera- 
tion of any two-stroke engine. It may happen, for 
instance, that if an exhaust manifold of the type used 
in racing cars, that is, one without sudden changes 
in section and form, is applied to an engine which has 
previously been operating with an open exhaust, there 
is an immediate drop in output of the order of 20 
to 25 hp. These pernicious effects, which sometimes 
may be reduced by slight changes in the length and 
form of the exhaust manifold, are dependent partly on 
the throttling caused by the exhaust ports, but chiefly 
on the energy of the column of burnt gases in the 
exhaust pipe. Oscillations in the gas pressure occur 
in that part of the exhaust pipe nearest the ports, and 
the frequency of these oscillations naturally depends 
on the length of the pipe. 

This phenomenon results in a loss of power, which 
may be explained as follows: If at first the evacua- 
tion of burned gases is not accompanied by the admis- 
sion of an equal mass of fresh mixture, on account of 
the back pressure of the burnt gases, when the remain- 
der of the gas in the cylinder is expelled later on, the 
proportion of fresh charge in the out-flowing gas will 
be greater than it would have been if the evacuation 
of burned gas and admission of new charge had always 
proceeded at the same rate. In addition, these forward 
and backward movements of the gases in the cylinder 
tend to destroy, at least in part, the beneficial effects 
of stratification due to uniflow operation. 

Sometimes, and especially if the required port 
capacities have not been accurately determined by 
calculation, there is a return of burnt gases toward 
the inlet pipe which, even if the resulting backfire 
through the carburetor does not stall the engine, is 
conducive to a very poor utilization of the inlet-port 
capacity, insofar as the exhaust gases, after having 
passed from the cylinder into the inlet pipe, must 
return to the cylinder through the same ports before 
fresh charge can enter. 

This same phenomenon occurs in engines in which 
the inlet ports open before the pressure in the cylinder 
has dropped to that at the blower outlet. Some de- 
signers evidently believe it is better to increase the 
port capacity of the inlet beyond the point where the 
cylinder pressure equals the blower pressure at the 
moment of inlet-port opening, in spite of the fact that 
the port capacity in that case is not utilized to the full, 
as explained in the foregoing. This method, however, 
is inadvisable, both by reason of the disturbance it 
causes in the normal operation of the engine, and also 
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because a return of burnt gases to the inlet pipe brings 
about a heating of the fresh charge, which should 
rather be cooled before it enters the cylinder, so as to 
increase the volumetric efficiency. 

The fresh charge flowing through the inlet pipe 
also possesses a certain amount of kinetic energy, 
which latter in the cylinder will be transformed in part 
into potential energy (pressure), while the rest will be 
converted into heat by the eddying movements. It 
is thus possible, in accordance with Bernoulli’s well- 
known theorem, for the pressure inside the cylinder 
to be greater than that at the ports. 

Sometimes phenomena which are the exact reverse 
of that due to excessive exhaust pressure, referred to 
above, may be observed. Under specially favorable 
circumstances it may happen that the inertia of the 
column of burnt gases, aided by rapid cooling, creates 
a considerable underpressure in the cylinder almost 
instantaneously. The fresh charge is then violently 
sucked through the cylinder and carried directly into 
the exhaust pipe. In such cases it often suffices, in 
order to reduce the harmful effects of the inertia of 
the gases, to place a large expansion chamber near 
the exhaust ports, which can be accomplished in a 
simple manner by merely expanding the pipe. It is 
well known that these inertia effects are the basis of 
the operation of small two-stroke engines in which the 
exhaust pipe, shaped like a Laval nozzle, produces the 
vacuum or underpressure required for the induction 
of the fresh charge into the cylinder. 

The foregoing is sufficient to show the importance 
—and at the same time the difficulty—of realizing 
and foreseeing the complicated phenomena which char- 
acterize the scavenging and exhaust periods of a 
two-stroke engine. At present a calculation based on 
estimates would give very uncertain results, and exper- 
iment continues to be the only reliable test for ex- 
haust pipes. 

With a view to studying the exhaust phenomena 
more thoroughly, it will be well to consider the entire 
engine from the blower outlet to the outlet of the ex- 
haust pipe as a single outlet port through which the 
gases must flow and which is smaller in cross section 
than the inlet ports. Hence greater resistance to the 
flow of gases is offered by the whole engine than by 
the inlet ports alone. In this way, adopting a process 
similar to that employed by Rateau in a study of 
ventilation pipes, we may arrive at a definition for the 
resistance of the entire engine, or of its equivalent 
flow area, and from it derive a sound basis for a new 
theory of the two-stroke engine. 





Section Seven 


the concluding instalment will 
appear in an early issue 
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Pontiac for I941 has Three Lines 
with Interchangeable Engines 


(Continued from page 250) 


vrille now is a single assembly providing a clear entry 
of air across the front end between the fenders. In 
keeping with the modern trend, Pontiac has a stone 
shield at the front end between the grille and bumper. 
However, on Pontiacs this serves the added function 
of a front baffle which forces the entering air to 
stream into the grilles, instead of spilling under the 
front pan. 

To further increase the effectiveness of the arrange. 
ment, there is a suitable fan shroud which collects the 
air stream with the aid of baffles extending from the 
extreme ends of the grille to the shroud. 

The radiator core on the Sixes has slightly greater 
area to handle the increased power, but is somewhat 
thinner on the Eights due to improved air intake. 
Pressure cooling has been adopted, using about 4 lb. 
pressure. 

Wheel and tire sizes remain as before. 

Detail improvements in the electrical system include 
an automatic dome lamp which comes on and stays on 
while either one or both front doors are open. In 
addition, the lighting system which, in the -past, has 
had circuit breaker protection for the major circuits 
will have local protection for the tail light, dome light, 
and stop lamps. Each of these circuits will have a 
separate load-rated fuse. 

Because of the enclosed running boards on the new 
bodies, body floors are lower and wider than last year. 
This places the box-section sills well outside of the car 
frame side channels where they are supported on out- 
rigger brackets riveted to the frame. At four spaced 
intervals, starting at the front door, reinforcements 
run crosswise of the body, are welded to the under 
side of the floor and provide reinforced areas where 
they intersect frame side members. At these eight 
points the floor is also bolted directly to the frame side 
bars for additional anchoring. 

Front floor boards extend continuously across the 
body without any opening, thus increasing the rigidity 
of that section of the floor. This change also requires 
all servicing of the clutch and transmission to be 
undertaken from below the floor. 

30dy insulation has been greatly improved. Dash 
mats are 15/16 in. thick, which compares with 7/16 
in. in 1940. Insulation in the form of rock wool now 
fills the space between cowl sides and cowl trim panels 
on either side of the toe board. Another advance in 
insulation is the solid well-ribbed, front floor which is 
completely covered with sound-deadening and tempera- 
ture resistant padding. All this is in addition to the 
thorough job of insulation of roof, sides and floor. 

The sliding sun visor is another innovation. Already 
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movable in almost any direction, an endwise adjust- 
ment has been added so that the whole shade may be 
slid along on its hinge rod a distance of 3 in. A 
chrome-plated thumb screw clamp holds the shade at 
its desired adjustment. 


Plymouth Engine 
Stepped up for I94I1 


(Continued from page 246) 


A new die-cast grille design, with Plymouth name 
plate, occupies the center of the board. At the left of 
this is a narrow, vertical panel to carry station selector 
buttons and other controls in radio-equipped cars. At 
the right is a similar vertical panel containing a com- 
pletely-enclosed ash receiver. A spacious glove com- 
partment is located in the righthand section of the 
board. 

Choke and throttle buttons, light switch and illum- 
inated ignition lock are directly under the instrument 
group on the front of the board. All controls are 
grouped under the wheel, where neither the driver 
nor the passenger can bump against them in case of 
sudden stops. The gearshift lever is located directly 
under the wheel. The standard manual type has a 
plastic handle that matches the wheel. Underneath the 
panel, at the driver’s left, is the trigger-type hand 
grip for the parking brake, and also the control knob 
which unlocks the new one-piece hood. The dome light 
is located above the rear window, which is a large 
curved sheet of safety glass. 


T THE present time methane is being used as 

fuel for truck and bus engines in several Euro- 
pean countries, notably Italy, and the suggestion has 
been made that it might be used also for airplane 
engines. The most difficult problem connected with 
its use for that purpose is that of the fuel tank. This 
problem has been under study and experimental in- 
vestigation for several years. A report of the Aero- 
nautical Research Committee issued in 1938 stated 
that the Royal Air Force of Great Britain had been 
studying the problem of carrying methane on the 
plane in liquid form and had designed and built an 
experimental tank of light alloy with double walls, 
with a layer of thermal-insulating material between 
the two layers. The tests showed that the loss of 
methane by evaporation was 1.6 per cent per hour, 
that methane would burn without detonation, and 
that the specific consumption was comparatively low. 
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q By H. E. BLANK, JR. 
N LINE with the progressive efforts of industry to 
improve factory working conditions, the Monarch Ma- 
chine Tool Co. recently installed facilities in its plant 
at Sidney, Ohio, that eliminate the worst features of 
the work of grinding and sanding castings—generally 
considered one of the nastiest jobs among all metal- 
working operations. The new equipment, employing 
a downdraft ventilating system, also makes it possible 
to grind, spray-paint and sand the castings within a 
few feet of precision machining operations. 

Rust, sand and other fine particles are exhausted 
through a large grating in the top of each unit. With 
the gratings for the large castings located on the floor 
and those for the small castings located at 16, 20 or 
32-in. levels, the operators are never in a position to 
inhale dust or fumes, nor must they work in a bent- 
over position. 

Of 14 working stations in the installation, 11 are 
for small castings and three for lathe beds and other 
large pieces. In the grinding section, the units in- 
clude a two-wheel snagging grinder, a surface grinder 
for castings up to four feet square, and four grinding 
bucks, the largest being four feet in diameter. 

There are two 4 by 8 ft. grilles in the small-castings 
paint department. Spray paint particles pulled down 
into these grilles are carried away by means of water 
solution and “eliminator packs” located underground. 
The equipment in the sanding department includes 
four grilles each five feet square. Water vapor is used 
in connection with a blower fan to eliminate the sand 
particles in the form of sludge. 

To facilitate handling of large castings, the three 
floor stations are connected by means of a 54-in. track. 
Heavy castings, mounted on a dolly, are moved on this 
track from the receiving department through the 
grinding, painting and sanding operations to the ma- 
chining department. 

All the units are exhausted through the roof. The 
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A new fuily-autematic boring 
machine installed in the .ma- 
chine shop of the Ford Motor 
Co.’s Lincoln division in Detroit. 
Tungsten-carbide boring of all 
12 cylinders in the V-type Lin- 
coln-Zephyr engine block is per- 
formed in one operation. 


Grinding bucks in 

the new castings 

cleaning department 

at the Monarch Ma- 

chine Tool Co.’s 
plant. 








two painting outlets are carried 30 ft. into the air to 
eliminate any possibility of the fumes re-entering the 
plant. Blower equipment consists of five “rotoclone” 
type fans. 


HE Oilgear Co., Milwaukee, Wis., now is manu- 

facturing two-way, three-position, electric con- 
trolled variable displacement pumps in conventional 
sizes from two to 150 hp. These new heavy-duty, 
radial, rolling piston type pumps utilize a high grade 
of oil as the fluid power medium. Practically each size 
is available with internal pumping mechanisms for 
normal working pressure ratings of 1100, 1700 and 
2500 lb. per sq. in. and for peak pressures up to 3000 
lb. per sq. in. All are arranged for flanged mounting 
to a separate reservoir base, or reservoir integral with 
the machine. They are fully equipped with built-in 
auxiliary gear pumps for super-charging the high 
pressure unit, for operating the pump control mech- 
anism and for auxiliary purposes; a built-in relief 
valve for the gear pump; dual built-in reverse flow 
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high pressure adjustable relief valves which protec: 
the machine and pump against overload; two-way 
automatic suction and discharge valve flanged integral 
with the pump case and flanged pipe connections. 

It is possible to reverse the direction of oil flow and 
also select the neutral position at will from a remote 
pushbutton station, or by means of switches. Two 








One of the new 
Oilgear Type “DX- 
10025” pumps for 
remote pushbutton 
control of large 
high-speed presses. 
Oil delivery can be 
varied from O to 
16.500 cu. in. per 
min. in either di- 
rection at peak 
pressures up to 
3000 Ib. per sq. in. 
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opposing solenoids mounted on the pump control oper- 
ate a built-in pilot valve. When one solenoid is ener- 
gized, a preset volume of oil is discharged in one direc- 
tion. When both solenoids are de-energized, the pump 
slide block moves to neutral position and no oil is 
delivered by the pump. Hand control adjustments 
provided on each side of the pump permit operator 
to preset the volume of oil to be delivered in either 
direction from zero to maximum. Inasmuch as the 
flow of oil is reversed in the pump, no external control 
valves are required and the installation is simplified. 
For example, when the pump is used in combination 
with a double acting cylinder on a hydraulic press, 
only two pipe lines are necessary to connect the pump 
and the cylinder. 

One of the six Oilgear Type “DX-10025” pumps 
recently built for operating large high-speed presses 
is shown herewith. This pump is mounted on a large 
reservoir base and direct connected to a 75-hp. electric 
motor. Oil delivered can be varied from 0 to 16,500 
cu. in. (71.4 gal.) per min. in either direction at peak 
pressures up to 3000 lb. per sq. in. No oil is delivered 
when the pump operates in neutral. 

Type “DX” pumps are being used as standard equip- 
ment on all styles of Oilgear broaching machines. 


HYDRAULIC press with a capacity of 1700 tons 

was built recently by the Lake Erie Engineering 
Corp., Buffalo. The huge machine exerts pressures of 
900 tons on the blankholder and 800 tons on the main 
ram. Readers will note in the accompanying illustra- 
tion that the vertical columns of the machine are 
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covered by flexible fabric boots. This provides pro 
tection against abrasive dust resulting from dressing 
dies. 

The press is self-contained with the pumping unit 
mounted on top. Its operation is controlled by cen- 
trally located pushbuttons. Adjustable pressure con- 
trol of blankholder and main ram is provided. Essential] 
specifications are: daylight opening, 98 in.; stroke. 
37 in.; 160 in. by 105-in. bed equipped with cushion. 


NOTHER larve hydraulic press recently announced 
A is a 650-ton triple-action blankholder press built 
by the Hydraulic Press Mfg. Co., Mt. Gilead, Ohio, fo1 
deep drawing gasoline tanks and other similar parts 
for the aircraft industry. Some of the features of the 
press are: accurate alignment of blankholder die ring 
rigidly supported by blankholder platen directly above; 
individual pressure adjustment of each blankholder 
ram, permitting the variation of blankholder pressure 
at six separate points, all three hydraulic actions func- 
tion from only one H-P-M Hydro-Power type radial 
pump directly connected by cne flexible coupling to one 
electric motor; H-P-M closed circuit operating system 
providing smooth action with valveless and shockless 
press reversal. 


HE STANDARD ELECTRICAL TOOL CO., Cincinnati, 

Ohio, recently developed an infinitely variable 
speed buffing and polishing machine. It is claimed that 
the correct speed for each operation always can be 
obtained with any size or type of wheel. Change in 
speed is accomplished merely by turning a handwheel 
at the top of the machine. Each change of spindle 
speed is shown in r.p.m. on an indicating dial at 
the front of the machine and, although the full speed 
range is 1000 to 3500 r.p.m., the speed changer 
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Improved design of Hisey-Wolf direct drive 
dise grinder. 


can be set for any intermediate speed range desired. 

All of the equipment, including the speed changer, 
constant speed 1800 r.p.m. ball-bearing motor and 
magnetic starter, is enclosed inside a substantial base. 
The pushbutton station is located at the front of the 
machine. Removable louvered covers at sides and front 
and a removable cover at top front provide easy access 
to the inside of the base. 

The equipment is available in 3, 5 and 7% hp. sizes. 
Larger sizes can be furnished to order. 


A CHANGE in design has been effected in the direct 

drive disk grinders manufactured by the Hisey- 

Wolf Machine Co., Cincinnati, Ohio. Extra heavy end 

bells with feet now are employed which carry the bear- 

ings directly behind the disks. The bearing construc- 
tion has been improved, as has the method of 
lubrication. Oilers are of the constant level type 
with sight supply. 

The motor of the new improved grinder is 
totally enclosed with a circulation of air pass- 
ing through the motor, through the feet of end 
bells into the pedestal and back through the 
motor again. This, states the manufacturer, 
has the advantages of a totally enclosed motor 
with the added feature of cooler operation. 


TT FOLLOWING new items of equipment 
have been announced recently: 

Wilson Welder & Metals Co., Inc., New York, 
N. Y.—Dual voltage switch for installation on 
are welding machines when they must be used 
on either of two line voltages at different times. 
it can be used on any motor employing AC cur- 
rent, provided the motor and starter are recon- 
nectable for two voltages. 

Stewart R. Browne Mfg. Co., Inc., New York, 
N. Y.—Storage battery emergency lamp _ in- 
tended for use where there is no electric cur- 


A 650-ton triple-action blankholder press 

for deep drawing gasoline tanks and 

other similar aircraft parts. It was built 
by the Hydraulic Press Mfg. Co. 
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rent available or where it is hazardous to 
long, power extension cords. It 
SB100. 

Cutler-Hammer, Inc., Milwaukee, Wis.—Drum type 
master switch providing three-wire control for ma- 
chine tools and other 
equipment. It affords 
functions equivalent ‘nf . 
to two and three but- 
ton heavy-duty push 
button stations and 
is offered for use 
where an operating 
lever is preferred. 
Ratings: of the new 
switch are for pilot 
circuits up to 600 
volts AC and DC. 

Bacharach Indus 
trial Instrument Co.. 
Pittsburgh, Pa. —A 
chemical type CO 
analyzer, trade- 
named Fyrite. A 
feature is the gas 
sampling equipment 
which includes a pri- 
mary fluefilter with 
a replaceable filter 
ing thimble. 


introduce 
is identified as Mode} 


Morse Chain Co. 
& Western Mfg. Co., 
Detroit — Chain 


drive for installation 
on all types of ma- 
chine tools. Advan- 
tages listed as fol- 
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brass bushing which accepts the roller either longi- 
tudinally or The unit employs a small, 
single pole, snap action switch listed by Underwriters 
with a rating of 1200 watts up te 600 volts AC. The 
hub will accommodate standard '-in. conduit. 
Elwell-Parker Electric Co.., 
Cleveland—Fork truck, ERS- 
3T, capable of elevating loads 


cross-wise. 


on skids or pallets to three 
levels instead of one. At the 
operator’s will, forks can be 


raised to 50% in. on the first 
lift, to 88% in. on the second, 
and to 112 in. on the third. 
Rate of upward travel is 20 ft. 
per min. with a 1500-lb. load. 
With telescoping members 
lowered, the over-all height of 
the truck is 74 in. 


Lyon Iron Works, Greene, 
N. Y.—A 10,000-lb. capacity 
hydraulic elevating truck for 


unloading coils of strip steel 
from recoiling machine. It is 
arranged to run on a track at 
approximately floor level with 
the lower portion of the truck 
in a pit below floor level. 
Colonial Broach Co., Detroit 
New “Senior” line of general 
purpose hydraulic presses for 
operations, such as assembling 
and broaching. These machines 
are available in seven sizes, as 
follows: one ton, 18-in. stroke; 
three-ton, 18- or 24-in. stroke; 





, six-ton, with 24- or 36-in. 
24 ; Lake Erie Engineering Corp. built this ' . 9 

7S: sitive spee oad : é : stroke; and 10-ton, with 30- or 
lows ” itive geen 1700-ton double slide hydraulic press which a ; h 3 ’ 
ratio, insuring ac- exerts a pressure of 900 tons on the blank- 42-in. stroke. Floor space re- 
curacy of final speed holder and 800 tons on the main ram. quired by the one-ton model is 
governed by the 181% by 301% in., with 29 by 51 
transmission; less- 


ened bearing friction due to characteristic slackness of 
chain drive; greater facility of changing speed ratio. 
(This is done by changing one sprocket and adding 01 
removing quickly detachable chain links.) 

Westinghouse Electric & Mfg. Co., East Pittsburgh, 
Pa.—A new twin lamp open end fluorescent luminaire 
designed especially for general or supplementary con- 
tinuous strip lighting in low bay industrial areas. 
Available in two lamp spread distribution style and 
utilize two 40-watt, 48-in. fluorescent lamps. Known as 
Type FPC. 

Eisier Engineering Co., Newark, N. J.—Long-horn 
spot welder No. 250-AA for deep sheet metal work. 
Available in three sizes: 5 to 25 KVA, 25 to 50 KVA, 
and 40 to 75 KVA with horn lengths of 30, 36 or 40 in. 

Micro Switch Corp., Freeport, Ill.—Die-cast “Micro 
Switch” with roller type plunger and a castellated 


Infinitely variable speed buffing and_polish- 
ing machine which has been added to the 
Standard Electrical Tool Co.’s line. 
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in. for the largest model. 
All units in the “Senior” line can be furnished with 
controls to stop operations at top or bottom of the 
(Turn to page 282, please ) 
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J & L Produces Spring Wire By An 
Electric Direct Resistance Method 

Contrasting with conventional methods of heating 
wire to quenching temperatures, either in furnaces or 
by immersion in molten baths, a new process in which 
electric current is passed through the wire to heat it 
to desired tempera- 
ture is employed by 
the Jones & Laughlin " 
Steel Corp.,  Pitts- 
burgh, to produce a 
new product known as 
Electromatic Oil Tem- 
pered Spring Wire. 

Equipment _ devel- 
oped for processing 
the wire handles a 
wide variety of gages. 

It is so constructed 

that wire fed from reels passes first through tension 
rollers, then through a molten electrical contact, and 
finally to a second molten contact to complete the cir- 
cuit through the wire. These contacts are held at a 
constant predetermined temperature, the second serv- 
ing as a primary quenching bath from which the wire 
passes to an oil bath for the final quench. The double- 
phase quenching feature provides a gradual reduction 
in wire temperature, thereby preventing the steel from 
being ‘“‘shocked” by a sudden drop in temperature. 
Continuing from the final quench through a molten 
tempering bath, the wire is reheated to give it the 
desired physical properties and fatigue values. It may 
then be passed through a light soluble oil bath prior 
to shipment. 

Jones & Laughlin states that the fundamental advan- 
tage of the process is the exactness by which all fac- 
tors affecting the ultimate quality of the wire are 
controlled. Constant flow of electric current of con- 
trolled voltage and amperage fed 
into the wire, together with the 
closely regulated speed of the ma- 
chines, governs heating the wire to 
within exact limits. In addition, 
thermocouples in all contact, quench, 
and temper baths provide automatic 
temperature control over these units. 
The resulting combination of ac- 
curate time and temperature regula- 
tion makes possible precise control 
of the heating and quenching cycle. 

Inasmuch as length of heating 
time and control of quenching tem- 
peratures have a direct effect on 
grain structure, this method makes 





Processing equipment employed by the 

Jones & Laughlin Steel Corp. in the manu- 

facture of its new Electromatic Oil Tem- 
pered Spring Wire. 
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it possible to contiol and reproduce desired grain sizes 
with high accuracy. The double-phase quenching pro- 
vided has been found to improve considerably the 
physical characteristics of the wire, and makes pos- 
sible a close control of tensile strength, elastic limit, 
elongation, and Rockwell values. Also, it is possible to 
control decarburization and 
scaling to narrow limits. 


Aircraft Instrument 
Panel Now Molded of 
Monsanto Polystyrene 

An instrument panel 
molded of polystyrene is 
used by Aeronautical Corp. 
of America on its newest 
private plane design — the 
Aeronca Super Chief. The 
panel, believed to be the largest injection molding of 
polystyrene, was produced by the Metal Specialty Co. 
and Thermoplastics, Inc. 

Polystyrene is a product of the Plastics Division, 
Monsanto Chemical Co., Springfield, Mass. The plastic 
can withstand extreme conditions of humidity and 
temperature which latter, in this particular applica- 
tion, may vary from 120 deg. down to 30 or 40 below 
zero. In addition, Monsanto polystyrene has very low 
specific gravity and high impact strength, both im- 
portant characteristics of a material for aircraft ap- 
plication. 


Improving the Bond in 
Composite Bearings 

Where steel backings are to be lined with babbitt 
metal, it is customary to first tin the steel, in order 
to ensure a dependable bond. Sometimes alloy steel is 
used for the backing, and this, as well as cast iron, is 


Automotive Industries 





























Automotive 


difficult to “tin.” In such cases the best results are 
obtained by depositing a thin adherent coating of 
copper on the steel before tinning. In order to effect 
a good bond between the intermediate layer of copper 
and the steel, it is necessary to etch the shells anodic- 





Aircraft instrument panel molded of Monsanto 
polystyrene. 


ally before plating them. The following method of 
doing this, which is said to have given excellent results 
in the laboratory of the International Tin Research 
and Development Council, is described in the Coun- 
cil’s periodical Tin and Its Uses for July. 

Shells are first “degreased” by “stoving” at a suit- 
ably low temperature so that their physical properties 
are not affected. This means that the cutting oil used 
must be one that is readily volatilized. A mineral oii 
can be removed by immersion in the vapor of tri- 
chlorethylene, but it is better to use a soluble cutting 
oil that can be removed in a hot caustic cleaner. A 
suitable caustic bath, used boiling, consists of an 
aqueous solution of the following composition : 
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Materials 


Ounces per Grams per 


gallon litre 
Washing soda .......... 6 37.5 
GE EE di neccnvensceedcns 2 12.5 
Trisodium phosphate ...... 2 12.5 
Sodium metasilicate ...... 2 12.5 


A few minutes in this bath will remove soluble oils, 
but an hour or two may be necessary for mineral oils, 
although some proprietary detergents with good 
emulsifying properties are able to remove them in 
five or ten minutes. 

Cathodic degreasing using a boiling alkaline bath 
is also very effective. The boiling alkali is contained 
in an iron pot connected to the positive pole of a 
12-volt source of current; the negative pole is con- 
nected to the bearing shell. The rapid evolution of 
hydrogen assists in blowing off the grease. 

The degreased shells are joined by a stout cable to 
the positive pole of a source of current at 12 volts. 
The other pole is connected to a lead-lined tank con- 
taining 50 per cent cold sulphuric acid (Sp. Gr. 1.40). 
The shells are lowered into the acid and a current of 
very high density is passed. At first the surface of 
the shells blacken, but after a quarter of a minute 
it clears to a silvery-gray and begins to evolve oxygen 
freely. When this occurs the shells have been ade- 
quately etched. 

The shells are removed from the etching bath, rinsed 
and transferred to a cyanide copper plating bath of the 
standard type. A layer of copper from 0.002 to 0.003 
in. thick should be deposited and this will usually take 
from one to two hours. 

The copper-plated shells are now ready to be brushea 
with flux and immersed in the tinning bath. Copper 
tins very readily at between 460 to 480 deg. Fahr., and 
this temperature range should not be exceeded, be- 
cause of the risk of dissolving the copper coating and 
exposing the non-tinnable steel or cast iron under- 
neath. 


A New Material 
for Gaskets 

A new material for cylinder-head and other gaskets 
has been developed in Germany to take the place of 
asbestos-base gaskets (asbestos being a material not 
readily obtainable in Germany under present condi- 
tions). It is made up of three sheets or layers of the 
snythetic rubber Buna and two layers of steel-wire net- 
ting, the wires of the two layers being placed at angles 
of 45 deg. with each other. Wire netting and rubber 
sheets are vulcanized together. Where the condi- 
tions of application make it desirable, metallic edging 
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may be applied where the gasket is exposed to high 
pressure. Unlike natural rubber, which softens when 
exposed to high temperatures, Buna has a tendency to 
“tighten,” and it can withstand high temperatures 
much better than natural rubber. Owing to the elas- 
tic nature of the rubber and the fact that the gas- 


Valve-Spring 


HE PROBLEM of designing valve springs for high- 
a engines was discussed at considerable length 
in a paper on “Some Problems We Meet,” by L. H. 
Dawtrey, technical assistant to the chief engineer of 
Standard Motor Co., Ltd., in The Journal of- The Insti- 
tution of Automobile Engineers. 

Mr. Dawtrey designs springs on the basis of a stress 
of 70,000 lb. per sq. in. at full lift and a vibration fre- 
quency of at least 20,000 oscillations per minute. The 
frequency of oscillation of the spring he determines by 
the equation 


62.4dp VG 
P = Y—————— cycles per minute, 
R21 ; 
where d is the wire diameter in in.; p, the pitch of the 
coils in in.; G, the modulus of rigidity; R, the mean 
radius of the coils, and /, the effective length of the 
spring in in. He says it is desirable to provide a fac- 
tor of safety against fatigue greater than unity, with 
the coils of the spring completely closed in surge. 
Springs designed in accordance with these rules always 
withstood very severe endurance tests. Such springs 
are short, have few coils, and are of light gage wire. 
The number of free coils is sometimes as low as four. 
For any particular choice of stress and vibration 
frequency, the total deflection of the spring will be 
the same, no matter what its diameter may be. In 
the case chosen, of 70,000 lb. per sq. in. and 20,000 
oscillations per minute, the spring will have a deflec- 
tion from free length to full lift of 0.81 in. This is 
based on conventional formulae and neglects the Wahl 
factor for stress in coiled springs, a comparatively re- 
cent innovation. Where possible of attainment, higher 
vibration frequencies and lower maximum stresses 
should be aimed at, with preference for high vibra- 
tion frequency rather than low stress. The spring 
should be designed to compress to within 1/16 in. of 
complete closure of coils at full lift, and under these 
conditions a factor of safety against fatigue of over 
unity should be attained. This is calculated on the 
stress range from closed position of the valve to com- 
plete closure of the coils. 
Two simple formula result from the above rules. 
First, the wire diameter is given by 


WD 
"97,450 

where W is the spring load at full lift, calculated to 
prevent valve clatter at maximum speed, and D is the 
mean diameter of the coils, in in. The number of free 
coils in the spring should not be greater than 
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ket is not coated with graphite, it is said to have bet- 
ter holding properties than conventional gaskets. The 
new gaskets are said to be resistant to hot water and 
hot oil up to 350 deg. Fahr., to glycol, gasoline, and 
leaded gasoline. They are not destroyed by adhering 
to the metal parts. 


Design Data 


n = 42.25 <. 

Db 

These values being set, the spring rate can be cal- 
culated. Generally it is less than the maximum allow- 
able by the cam form, and it is advisable to reduce 
the number of coils until the rate becomes the maxi- 
mum permissible, for the stiffer spring will have a 
higher surge frequency and thus will be less likely to 
fail through fatigue. 


Diesel Combustion Chamber 
Facilitates Starting 


| oe OF the objections to the swirl-type of combus- 
tion chamber for Diesel engines is that the swirl- 
ing motion tends to cool the charge contained, thereby 
retarding ignition and giving heavier explosions. Also, 
because the temperature of the core of the swirling 
charge is lowered, starting from cold is made more 
difficult. To make starting easier, the hot core of the | 
charge in the combustion chamber should be main- 
tained. A patent has been issued in Great Britain on 
an application from Maschinenfabrik Augsburg-Nurn- 
berg (MAN) on a combustion chamber which deviates 
as little as possible from the spherical form and in 
which the conical extension of the chamber to the 







New MAN 
combustion chamber 
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nozzle and the throat between the combustion chamber 
and the cylinder are short and in axial alignment with 
the center of the sphere. The throat is circular and 
of approximately one-half of the diameter of the 
sphere, which is said to avoid agitation during com- 
pression and to produce strong agitation during com- 
bustion. The drawing herewith (reproduced from The 
Automobile Engineer) shows the proportions. The 
arrangement appears to be the exact opposite of that 
of the turbulence-chamber engine in which the air 
enters the chamber tangentially and is set into a strong 
swirling motion thereby. 
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BROWN-LIPE FIVE-SPEED TRANSMISSION 
FOR MOTOR TRUCKS 


Longitudinal Section 


The drawing on this page shows a longitudinal sec- 
\ tion and that on the back of this page a rear elevation 
XK \ 


of a five-speed gear transmission with friction clutch 
which is being manufactured by the Brown-Lipe Gear 
Division of the Spicer Manufacturing Corp. The trans- 
mission is made in two models, Model 2552 having a 
direct-drive fifth speed while Model 2553 has a direct- 
drive fourth speed and an overdrive fifth speed. It 
shift lever. \ ' will be seen that the friction clutch is of the regular 


Brown-Lipe type in which the pressure of the helical 
(4) (5) \ 
oa 


ae 


Positions of 





clutch spring is transmitted to the clutch pressure plate 
by numerous flexible levers, which tends to obviate 
concentration of pressure on the clutch disk. There is 
a sliding gear on the secondary shaft which can be 
meshed with the smaller one of two first-reduction 
pistons. Other gears that normally are free on their 
shafts can be locked thereto by means of sliding clutch 
collars, of which there are two on the primary and one 
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BROWN-LIPE FIVE-SPEED TRANSMISSION 
FOR MOTOR TRUCKS 


Rear Elevation 


on the secondary shaft. Reduction ratios on Model 
2552 are as follows: 6.38 (reverse), 7.21, 4.27, 2.14, 
1.62 and 1.00; on Model 2553, 5.34 (reverse), 6.02, 
3.56, 1.79, 1.00 and 0.79. 

The transmission is designed for overhead shift and 
is arranged to take a speedometer drive. Its housing 
is provided with two large openings in the sides in 
accordance with S.A.E. standards, for.power take-offs, 
etc. Ball bearings are used on the main shaft, roller 
bearings on the secondary. It will be noticed that the 
main (upper) shaft is in two sections, the forward sec- 
tion being piloted in the rear section on a roller bear- 
ing. All speeds are obtained by means of a single 
shift lever, whose different positions are indicated in 
the accompanying diagram. The two detail views 
alongside of the rear elevation of the unit show the 
shaft end of the clutch throw-out yoke and the pro- 
vision for the speedometer drive at the final drive shaft. 
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NEWS Of THE INDUSTRY 


Warns That Private Capital 
Should Not Be Discouraged 


Knudsen Testifies That Industry Will Do More Than Its Share 
In U. S. Defense Program If Free of Government Domination 


Members of the National Defense 
Advisory Commission, led by William 
S. Knudsen, asked the Senate Finance 
Committee on Sept. 4 to strike from the 
excess profits tax bill a House provision 
under which the government would 
have some control over future disposi- 
tion of new industrial facilities after 
the passing of the emergency. Members 
emphasized while testifying before the 
committee that private industry would 
do more than its share in producing 
defense material provided it could have 
assurances against any form of gov- 
ernment domination, and that the coun- 
try would snap back to pre-war con- 
ditions. 

Referring to the House provision as 
“a radical new departure,” Mr. Knud- 
sen said: 

“As I understand the effect of the 
added provisions, any business which 
expended its private funds for the 
erection or construction of required new 
facilities would, in order to secure the 
deductions recommended by the sub- 
committee, be compelled to give a con- 
sent that it would not destroy, demolish, 
impair or substantially alter such 
emergency facilities without the con- 
sent in writing of the Secretary of War 
or the Secretary of the Navy. 

“Further, by refusing consent, the 
gcevernment would be in a position to 
acquire the property at not the then 
fair value of the private business, but 
at the so-called ‘adjusted’ basis, which 
is the original cost, less tax deductions, 
and which in many cases would be some 
nominal sum not less than a dollar.” 

It was Mr. Knudsen’s observation 
that under such a provision where 
owners of emergency facilities agreed 
on the proper tax treatment, the dis- 
position of the property, though con- 
structed with private funds, would be 
placed directly under the control of the 
government. He likewise emphasized 
that the provision would discourage the 
investment by private capital in de- 
fense facilities with resultant unneces- 
sary burden on government funds; and 
that it would tend to put a stop to 
beneficial results expected from the 


Automotive Industries 





Acme 


W.S. Knudsen 


; . shown as he testified before 

the Senate Finance Committee on 

Sept. 4 that the House-approved 

excess profits bill would hamper 

seriously the U. S. rearmament 
program 


amortization provision of the pending 
tax bill. 

He joined other representatives of the 
commission in recommending that the 
disposition of new plants built by 
private capital as an essential part of 
the defense program be made the sub- 
ject of contract negotiations between 
the government and industry. 

Mr. Knudsen, who told the committee 
that during a recent inspection trip of 
industrial defense facilities he found 
private manufacturers were showing 
the greatest concern over the amortiza- 
tion provisions of the tax bill, testified 
that if Congress passes “a legitimate 
five-year amortization plan” the com- 
mission will have no trouble in placing 
contracts for all the government’s de- 
fense necessities. 

“T consider the defense program good 
insurance for our country in these un- 
certain times,” the former General 
Motors executive said in expressing his 


personal opinion on the excess profits 
tax proposal. “I believe that a sub- 
stantial part of the cost should be 
assessed against us now by equitable 
taxation of individuals and corpora- 
tions. 

“I assume that you intend this to be 
an excess-profits tax law as its name 
implies. That seems to me to mean a 
tax on the excess profits which may 
flow to various companies directly or in- 
directly as a result of the defense pro- 
gram. Consequently, it seems fair that 
this should be a tax on earnings above 
their normal past record and not a tax 
based solely or largely on earnings 

(Turn to page 280, please) 


Aero Chamber Urges 
Earlier Amortization 


With a view to establishing a more 
equitable determining date for amor- 
tization, the Aeronautical Chamber of 
Commerce of America, Inc., has laid be- 
fore the Senate Finance Committee the 
results of a survey showing that the 
aviation industry completed plant ex- 
pansions and installations of new equip- 
ment costing a total of $52,445,255 
between Sept. 8, 1939, the date the na- 
tional emergency was declared to exist, 
and July 10, 1940, the date used by the 
House Ways and Means Committee for 
the beginning of amortization under the 
proposed new excess profits tax legis- 
lation. 

The purpose of the survey was to ac- 
quaint the Senate Finance Committee 
with the hardships which would result 
from the use of the July 10, 1940, date 
for beginning amortization deductions. 
The Chamber pointed out that unless 
the earlier amortization date is used, 
the manufacturers will have on their 
hands a large investment in idle plants 
and facilities which will not be needed 
under normal conditions and which 
must be carried as costs in future cur- 
tailed production. 

Of the $5,445,255 spent between Sept. 
8, 1939, and July 10, 1940 in comple- 
tion of new facilities, Colonel John H. 
Jouett, president of the Aeronautical 
Chamber of Commerce, said the survey 
indicated that only $11,388,917 worth of 
these facilities will be required by the 
industry at the close of the emergency, 
leaving an excess of $41,056,336 in new 
equipment. He emphasized that it is 

(Turn to page 280, please) 
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Passenger Car and Truck Production 


July 
1940 | 
Passenger Cars -U. S. and Canada | 
Domestic Market—U. S. 165,672 | 
Foreign Market—U. S. 3,097 | 
Canada 3,397 | 
Total .| 172,166 | 
Trucks— U. S. and Canada 

Domestic Market—U. S. 53,074 
Foreign Market —U. S. 9,860 | 
Canada 11,071 | 
Total 74,005 | 
Total--Domestic Market— U. S. 218,746 | 
Total—Foreign Market —U. S. 12,957 | 
Total—Canada 14, 468 | 
Total—Cars and Trucks- U.S.and Canada| 246,171 | 
Waterloo, Iowa, has been appointed 


assistant to the vice-president of Mi hi- 
ana Products Corp., Michigan City, 
Ind., producers of heat, corrosion and 
abrasion resistant alloy castings. 


MEMA Index Down 
To 121% in July 


The Motor and Equipment Manufac- 
turers Association reports that original 
equipment shipments during July 
showed their usual decline, but all after 
market divisions showed gains. The 
MEMA grand index for all branches of 
the industry in July dropped to 121 per 
cent of the January 1925 base as com- 
pared with 140 per cent for June and 
110 per cent for July 1939. 

Shipments to vehicle manufacturers 


for original equipment in July de- 
creased to 101 per cent of the base, 
which compares with 139 per cent 


registered in June and 94 per cent for 
July last year. Service parts shipments 
to wholesalers for July rose to 172 per 
cent of the base as compared to 165 per 
cent in June. In July 1939 the index 
stood at 154 per cent. 

Accessories shipments to wholesalers 
in July increased, standing at 93 per 
cent of the base index, which compares 
with 86 per cent in June and 113 per 
cent in July 1939. Service equipment 
shipments to wholesalers in July ad- 
vanced to 120 per cent of the base, 
which compares with 117 per cent in 
June and 97 per cent in July 1939. 


W.S. Knudsen Relinquishes 
All Connections With GM 


Alfred P. Sloan, Jr., chairman of the 
board of directors of General Motors 
Corp., has announced that because of 
his governmental duties as a member 
of the National Defense Ad\isory Com- 
mission, William S. Knudsen, on leave 
of absence since June 1, 1940, in the ser- 
vice of the Government, and at his re- 
quest relieved from duty as an officer 
of the corporation, tendered his resig- 
nation as president, as a member of the 
board of directors and of the corpora- 
tion’s policy and administration com- 
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June July ‘i | 

| Per Cent 
1940 1939 | «1940 | «1938 | Change 

i | | 

| | 
276,949 | 142,346 | 2,124,820) 1,620,897 | +31.0 
9,091 | 8,392) | 71,379| 111,992 | —36.1 
8,739 | 6,112}  75,683|  75,030| + 0.9 
294,779 | 155,850 | 2,271,882 | 1,807,969 | +25.7 

| 

} } | 
49,505 | 43,935 | 388,027 | 342.310) +13.4 
9,091 | 14,686 |  — 76,005 | 6,149 | —21.0 
9,191 | 4,129) 49,697 | 27,820 | +78.1 
"67,787 | 62,750 “613,729 | 466,379 | +10.0 
326,454 | 186,281 | 2, 512,47 | 1,963,207 | +28.0 
18,182 | 23,078 | 7,384 | '203,141 | —29.3 
17930 | “9.241 | 1254380 | 103,000 | +21.8 
362,566 | 218,600 | 422.5 


2, 785, 611 | 2,274,348 





mittees, thereby completely severing his 
official relation with the corporation. 

The board stated that in view of the 
approaching time when the corporation 
may be in a position to enter into con- 
tracts with the Government to supply 
products required under the defense 
program, it must of necessity accept 
Mr. Knudsen’s resignation in order to 
remove any possibility of conflict of in- 
terests, owing to Mr. Knudsen’s dual 
position. 

The announcement also revealed that 
C. L. McCuen, vice-president, has been 
elected a member of the administration 
committee, and Harley J. Earl, director 
of the corporation’s styling section, a 
vice-president of the corporation. 


Census Bureau Clears 1939 


Data on Defense Industries 


Responding to a request by the Na- 
tional Defense Advisory Commission, 
the Bureau of the Census is giving the 
right-of-way to 1939 returns on indus- 
tries which are of special importance to 
national defense and its first report 
covers rubber tires and inner tubes. 
The defense commission will use in- 
formation in the Census reports in 
formulating policies in connection with 
the location and extent of plant expan- 
sion, 

The rubber tire and inner tube in- 
dustry production in 1939 was valued 


Monthly Motor Vehicle Production 
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at $580,928,993, an increase of 0.9 per 
cent compared with $575,860,262 
reported in 1937. Wage earners totaled 
54,115, a decrease of 14.5 per cent com- 
pared with 63,290 in 1937. Wages 
were $89,773,503, a drop of 7.2 per cent 
under the 1937 total of $96,706,731. 

The bureau said these decreases in 
the number of wage earners and wages 
may be partially accounted for by the 
fact that the 1939 Census questionnaire 
for the first time called for personnel 
employed in distribution, construction, 
ete., separately from the manufactur- 
ing employes of the plants. The re- 
port added that it is not known how 
many of the wage earners were en 
gaged in distribution and how many 
were engaged in manufacturing. 

The 1939 reports by products, kind, 
quantity and value follows: 


as 


1939 


Rubber Tires and Inner Tubes | 
industry, all products, total 
value 


1937 


$580, 928, 093 $575, 860, 262 


Rubbertiresandinnertubes, | 
value 


| $497,636, 438 | $478,770,897 
Other products not classi- | 


fied in this industry. ccn.s00-ane} $97,089,365 
| 
Tires and inner tubes, total value | | $497, 636,438) $478,770,897 
Pneumatic tires and casings: | | 
Motor-vehicle, except mo- | 
torcycle and bicycle: } 
Total number... | _ 58,372,275, 54,113,445 
Total value | $435,303,639) $412,765,798 
Passenger-car: | 
Number. | 49,166,077] 45,668,599 
Value. . | $269,241,421) $253,270,878 
Truck and bus: } 
Number... | 8,178,568 7,702,436 
Value..... | $155,834, ~T $156,459,385 
Airplare: | 
Number | 30, 405) 32,710 
Valve. $544, 323) $667,985 
All other: 
Number } 997,225) 709,700 
Value.... | $9,682,658) $2,367,550 
. Motorcycle and bicycle: 
Single-tube tires: | 
Number | 1,655,503) 1,654,216 
Value... | $1,202,485| $1,390,700 
Casings: “| | 
Number 4,557,455) 3,402,263 
Value... | $3,384, 17 $3,191,864 
Inner Tubes: 
— truck and | 
us: } | 
Number | 51,016,763) 5,372,908 
Value $52,510,944) $55,739,387 
Airplare: | 
Number | 27,192) 25,026 
Value | $104,961) $101,912 
Motorcycle and bicycle: | | 
Number 4,404,351 3,397,286 
Valve $1,532,157, $1,186,697 
All other: 
Number 645,737 167,906 
Value $1,343,332 $470,135 
Solid and cushion tires, all 
types, value $2,254,185 $3,924,404 


(U. S. and Canada) 





TRUCKS | TOTAL MOTOR VEHICLES 
| sai | ee on —_—— id 
| 1940 | 1939 1940 1939 1940 1939 
oo aes hie 7 ie ; 
January | 375.476 | —«-292, 869 74,016 64,093 449 , 492 356.962 
February _. | 3501535 | 253.914 | 71,690 63,606 422.225 317,520 
March... 364,947 312.392 | 75.285 77,107 440, 232 389.499 
April... | 375,626 286 200 76,807 68,066 452.433 | 354,266 
May....... 338.353 249.455 74.139 63.793 412.492 313.248 
June... | 994'779 257,289 | 67,787 66.964 | 362.566 | 324,253 
july......... | 172,166 155,850 | 74,005 62.750 | 246,171 | 218,600 
7 Months | 2,271,882 | 1,807,969 | 513,729 466,379 | 2,785,611 2,274,348 
August... | | 62.475 | 40,868 | | 103,343 
September | 165,119 27,560 192,679 
October. z ia 259.610 | 65.079 324,689 
RE iccsipesccech serene 295,134 73.407 | 368 ,541 
MG cccusdk  chenaes | 384,858 84.260 | | 4g9118 
Total | as | 2,975,165 | 757,553 soes | 8,782,718 
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Cruising Radius: 6000 Miles 


A general view of the world’s largest bomber now in the 
final stages of construction at the Douglas Aircraft plant 
at Santa Monica, Calif. The four-engine plane, with a 
56,000-lb. load of bombs and crew of 10, has a cruising 


radius of over 6000 miles. 
wing tip is 210 ft. 


Distance from wing tip to 
Engines deliver 8000 hp. 


Three-Phase Labor Supply 
Program Now In Operation 


Sidney Hillman of Defense Commission Describes Plan 
Designed To Assure Adequate Man Power For U. S. Defense 


In announcing a three-phase labor 
supply program which he says will as- 
sure adequate man power for the de- 
fense program, Sidney Hillman, in 
charge of the Labor Division of the Na- 
tional Defense Advisory Commission, 
pointed out the first step, already com- 
pleted, was to inventory the number of 
unemployed, according to skills. 
Through the 1500 offices affiliated with 
the United States Employment Service, 
it was stated, 5,500,000 men have been 
registered. Available at all times to 
private employers, Mr. Hillman said, 
is a list of men in particular trades or 
skills in each locality. Similar inven- 
tories of their unemployed membership, 
it was stated, are being made by the 
larger trade unions. 

As defense contracts are let, esti- 
mates are being made of the number of 
men necessary in each skill and when 
the men will be needed. From this, the 
labor division makes estimates of the 
potential demand for man power for 
any particular area. 

The other two phases of the program 
cover cooperation with industry for 
training men in industrial plants and a 
vocational training program in the 
nation’s schools. 

Mr. Hillman said that at present the 


September 15, 1940 


labor division is uncovering reserves 
which may be called on if labor short- 
ages threaten. After skilled men now 
employed are taken un, the next re- 
serve is composed of skilled men now in 
other occupations. As an example, he 
pointed out the many men doing semi- 
skilled work in auto assembly lines have 
had previous experience in more highly 
skilled occupations and will be offered 
“refresher” courses to bring back 
earlier skills. 

The second phase of the program, 
providing for cooperation of industry 
in training new men in_ industrial 
plants will be under the supervision of 
a labor division staff. In various regions 
throughout the country, it was stated, 
experts in industrial relations and per- 
sonnel work, with the volunteer as- 
sistants, will, on request, demonstrate 
the training of employes to manage- 
ment in local plants. Special training 
will be given employes showing capa- 
bilities of advancement. These employes 
will be selected by manufacturers. As 
expansion occurs, it was explained, 
these specially-trained employes will 
ake over positions of greater responsi- 
bility, “thus eliminating possible seri- 
ous shortages of key men.” 

“At the same time, untrained recruits 





are being trained under experienced 
employes,” Mr. Hillman said. “There 
will be a constant inflow from the bot- 
tom and constant preparation of men 
to take over more responsible positions 
as fast as they are ready. For example, 
at Paterson, N. J., heads of vocational 
schools worked out a joint program for 
training in industry with the Wright 
Aeronautical Corp. The _ vocational 
school makes the selection and gives a 
preliminary four-week training course 
from which the trainees go directly to 
the company factory. They observe the 
simpler machine processes under an ex- 
perienced operator who coaches the 
trainees until they are able to take 
over. Thus a continual flow from rudi- 
mentary knowledge, step by step 
through the machine process to the most 
skillful jobs, has been developed. People 
with more highly developed skills ob- 
tained through the public employment 
offices are fitted into the pattern at the 
level of their skill. When all industries 
are geared on this basis, it will be a 
relatively simple problem to expand 
production quickly.” 

The third phase of the program— 
vocational training in public schools— 
is under the supervision of the United 
States Office of Education. The reserve 
includes enrollees in NYA, CCC, and 
WPA. At present, it was said, more 
than 100,000 are now enrolled in the 
vocational schools, mostly taking “re- 
fresher” courses. Adults were said to 
be taking courses by which skills may 
be refreshed or brought up to date with 
advancing mechanization. 

It was stated that men and women 
are being trained in other vitally im- 
portant reserves. Under the NYA, ap- 
proximately 68,000 are at work part 
time in 8636 NYA shops, where, for ex- 
ample, 3738 are receiving experience in 
automotive shop work, 1486 in airplane 
work and 7946 in metal and mechanical 
trades. In CCC, it was stated, 300,000 
enrollees are learning defense trades. 
By September, it was said, 25,000 WPA 
had been enrolled in. training courses 
in automobile and aviation training, 
radio and electrical service, sheet metal 
work and drafting. The United States 
Civil Service Commission, Mr. Hillman 
stated, is recruiting 100,000 civilian 
workers for the navy yards, arsenals 
and other defense establishments oper- 
ated by the government. 
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Differential dual wheels for axle service 
of any type are the subject of a leaflet 
issued by the Differential Wheel Corp., 
Detroit.* 

Catalog No. 18 covering its complete line 
of eye protection devices has been prepared 
by the Sellstrom Mfg. Co., Chicago.* 

“Productivity, Wages and National In- 
come” is the title of a booklet issued by the 
Brookings Institution, Washington, D. C. 
The booklet is a digest of a study financed 
under a grant by the Maurice and Laura 
Falk Foundation of Pittsburgh, Pa.* 

“Looking Up With Aviation in 1940,” a 
survey of the finances and revenues of air- 
craft manufacturers and air transportation 


Automotive Industries 














companies in the United States, has been 
published by the National Credit Office, 
Inc., New York, N. Y.* 

National Piston Ring Co., Fruitport, Mich., 
has prepared a leaflet on piston ring de- 
velopment entitled “The Old Standard Is 
No Longer ‘Good Enough’ ’’.* 

The RT-20 oil control ring, a new design 
offered by the Sealed Power Corp., Mus- 
kegon, Mich., is the subject of a folder 
recently issued.* 


A new six-page folder describing ‘“Tru- 
form,”’ a non-shrinkable, oil hardening alloy 
steel for use in tools and dies where extreme 
accuracy is required, has been issued by the 
Jessop Stcel Co., Washington, Pa.* 

“The Great Reliance for National De- 
fense”’ is the title of a booklet prepared by 
the Farrel-Birmingham Co., Inc., Ansonia, 
Conn. It is described by Farrel-Birmingham 
as a study “which weighs the position of 
possible combinations of hostile nations 
relative to our own, endeavoring to show 
the extent by which our mechanization 
compensates for what otherwise wou'd be 
a substantial disadvantage with respect to 
man-power and working hours.” Single 
copies are free.* 


Behr-Manning, Troy, N. Y., has prepared 
a booklet entitled “Sandpaper, Its How and 
Why.’’* 

The American Nickeloid Co., Peru, II1., 
has released a series of mailing pieces deal- 
ing with the economy of pre-finished 
metals.* 

Four new catalogs have been prepared by 
the DeVilbiss Co., Toledo, Ohio. The sub- 
jects are as follows: Air Compressors, 
Hose, Spray Painting and Finishing Svs- 
tems, and Portable Spray Painting Equip- 
ment.* 





*Obtainable through editorial 
ment, AUTOMOTIVE INDUSTRIFS. Address 
Chestnut and 56th Sts., Philadelphia. Please 
_— of issue in which literature was 
isted. 
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For Streamlined Maneuvers 
A new type of U. S. Army staff car built by Dodge 


Automotive Groups Active 


At Conference of Retailers 


Headed by President Stanley H. 
Horner, Washington, a delegation from 
the National Automobile Dealers’ As- 
sociation, and President R. J. Murphy, 
of the Washington Automotive Trade 
Association, and Arthur Carley, of the 
American Automobile Association, par- 
ticipated in a retailer conference held 
in Washington on Aug. 29, with the 
Consumer Division of the National De- 
fense Advisory Commission at which 


Seven Months’ Exports and Imports 
































SEVEN MONTHS ENDED 
| JULY 
JULY JULY 7 7 — 
1940 1939 | 1940 1939 
—|--- --) . 
No. | Value No. | Value | No | Value No. | Value 
Ps aN = ce 7 ee 
EXPORTS | | | | 
$ $ $ $ 
Automobiles, parts and accessories......|..... 113,964,258)...... weaemeen | _— |v, ,097, 281) 162, 776 ,558 
! 
PASSENGER CARS | | | | | 
Passenger cars and chassis... ......| 3,584) 2,246,549) 8,260) 4,787,662) 60,903) 37,863,456) 97,996) 59,973,461 
Low price range $850 inclusive...... 3,200) 1,834,864) 7,650) 4,102,434) 53,938) 30,568,318) 87,567) 48,927,941 
—— price range over $850 to $1200..| 330) 309,978, 504, 489,779) 6,020) 5,724, "693/ 8,960, 8,558,604 
eae 35, 50, 812| 66, 94,727; 818) 1,188,925) 1, 195| 1,770,456 
Over $2000. Cn GEES) 19, 50,895] 381,520! a) 716,460 


COMMERCIAL VEHICLES | | 
Motor trucks, buses and chassis (total) 





“ 160, 722) bead 


7,511) 4,521,956)10,772) 6, =. 508| 66,055; 52,255, 164| 75,387 46,053,459 


Seer eeet 1,090; 472,523) 1,671 669,721, 8,864) 4,006,327) 11,439) 4,790,879 
One and upto 1%tons................ 5,565) 2,726,149) 7,776) 4,040,687 43,710) 23,550,128) 52,603) 28,471,102 
Over 144 tons to 2 tons............. ,760| 1,018) 1,075,787) 9,141) 11,671,074) 8,154) 7,205,051 
ee 242| 768,633) 254) 503,700' 4,201) 12,828,019} 2,650, 5,156,218 
eee ER 15) 20,891) 53 38,613 139} 199,616 511! 430,209 
| | | 
. PARTS, ETC. | | | 
| 

psa pi oi 2) 3° aagseai |.” ”” ||" 2:784;400 | 26,504,193| | 24,202,931 
Automobile parts for replacement (n. ©.) | 2,709,757|......| 3,217,922)... 23,294, 827) ....--| 23,005,563 
Other automobile accessories (n.e.s.). . | 337,026)..... 311,647) | 2,682,125) | 2,230,727 
——- — oa | 362,744|......| 442,410). | 2,448,266). . | 3,621,713 

irplanes, seaplanes and other aircraft | | | | | 
. .. SERRRRRSRE OS eee 335) 16,562,599) 122! 5,605,220, 1,797|108,439,629) 855| 36,217,561 

Parts of =. except engines and | | 
a acer | 1,064,669) | 9,039,122... | 12,312,141) | 58,049,775 

a seem Ye ENGINES | | | | 

ationary and Portable | | | 
— — — baags ei eetenne 88| 183,375 35 74, 626) 580, 1,902, on 275| 1,047,018 
er sfationary and portable...........|......| ee Seer aa i ; Ls ate ei a 
one J, eee 662) aa 956 57, 460, 8, 880| "516, 098! 7,539) 443,901 
Re 253; 331,606) 250) 94,997, 1, 453) 2,424, 762, 1,086) 621,429 

| 

Engines for: | | | j 
Motor trucks and buses...... cf 1 168 ,475| 2,314 292,314) 13,070! 1,463,063) 16,251; 1,978,441 
TT 865 85,659) 3, a 191,548) 12,034) 1,080,843) 18,106] 1,567,905 
ee 437| 3,829,135) 72| 1,191,765 2,445) 21,533,497 999; 6,966,936 
Accessories and parts (carburetors).....|...... =) eee Ct ee & ae | 1,616,679 

| | 

TS | | | | 
Automobiles (dutiable)................ 7 83 ,683 66) 55, 034) 374) 403 ,577 322| 238,356 
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warnings against unjustifiable retail 
price advances were sounded. 

The conference elected a Retailers’ 
Advisory Committee, of which Fred 
Lazarus, Jr., vice-president of the de- 
partment store firm of F. & R. Lazarus 
& Co., Columbus, Ohio, was made chair- 
man. The committee will meet in 
Washington on Sept. 16 and 17 and re- 
port on study to effectuate a resolution 
adopted unanimously “to prevent so far 
as possible any unjustifiable rise in re- 
tail prices by urging upon the general 
retail trade vigorous opposition to all 
price increases which appear to be un- 
warranted and which cause difficulty to 
the government and the consuming pub- 
lic.” The resolution was offered by Os- 
wald Knauth, chairman of the National 
Retail Dry Goods Association, who also 
was .chosen as a member of the Re- 
tailers’ Advisory Committee. The con- 
ference was attended by 140 retailers 
representing all branches of the retail 
trade. 

The conference was called by Miss 
Harriet Elliott, consumer adviser of 
the defense commission. In opening the 
meeting she spoke of the “self-generat- 
ing character of a price spiral” and 
urged cooperation “by an adequate ex- 
change of informaton and by a self- 
imposed determination to abstain from 
speculative profiteering.” 

“Specifically, I have in mind at the 
moment a type of advertising which is 
being used by some merchants who are 
urging consumers to ‘buy now before 
the prices go up’,” said Miss Elliott. 
“That is a type of scare advertising 
which contributes very definitely to the 
development of just that kind of price 
spiralling that we ought to be resisting 
with every means at our command.” 

More bluntly, Ben Lewis, chief econ- 
omist in the office of consumer adviser 
of the defense commission, said that the 
commission will act “tough” to project 
the consumer. He said he knew of no 
major sacrifice the consumer should 
make as a result of the defense drive. 

Mr. Lazarus, speaking for the retail 
trade, told the delegates that if they 
fail to discipline themselves, “we can 
look forward to government regulation 
such as we have never known before.” 
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UAW-CIO F ights Dismissal 
Of 20 Ford Patternmakers 


Union Files Signed Affidavits of Employes 
‘ith NLRB Charging Violation of Wagner Act 


Formal charges over the dismissal 
of 20 patternmakers by the Ford Mo- 
tor Co. have been filed with the Detroit 
office of the NLRB and forwarded to 
Washington. The charges were filed 
by Roy J. Thomas, president of the 
UAW-CIO, who charges that the men 
were dismissed Aug. 20 “because of 
their union membership and activities” 
in violation of the Wagner Act. 

The UAW-CIO sent a telegram to 
Edsel Ford, president ‘of the Ford 
Motor Co., on Aug. 22 requesting a 
conference between the management 
and the union over the alleged dis- 
charge of 74 patternmakers. The 
union charged that 37 of the men had 
recently joined the UAW-CIO. 

In denying a conference, Harry H. 
Bennett said on behalf of the Ford 
Motor Co. that 51 men had been laid 
off temporarily in the department. 

Twenty employes, whose service at 
the Ford Motor Co. ranged from three 
to 23 years, signed affidavits of their 
dismissal with the union and these 
were filed with the NLRB. They also 
said that petitions for a wage raise 
has been denied. 

Organization of the Ford Motor Co., 
only large automobile manufacturer 
not under contract with the UAW-CIO, 
was listed as one of the union’s prime 
objectives for 1941 at the recent con- 
vention in St. Louis. Past efforts to 
organize the Ford Rouge plant have 
proved unproductive. It even was re- 
ported that the union was considering 


asking for a Labor Board election in 
the Rouge plant. 

Difficulties on the assembly line in 
the Fisher Body Pontiae Division re- 
tarded production for more than a 
week, beginning Aug. 30, in that plant 
and that of the neighboring Pontiac 
Motor Division of General Motors, 
which depends upon the Fisher plant 
for bodies. More than 6000 employes 
were made recurrently idle at the two 
plants for more than a week, with 
shifts working less than half of their 
scheduled eight hours. 

E. R. Leeder, Fisher plant manager, 
said in a statement that it was neces- 
sary to stop the body assembly lines 
because of an accumulation of an ex- 
cessive number of bodies requiring re- 
pairs and reworking of operations. 

Walter P. Reuther, manager of the 
GM Division of the UAW-CIO, denied 
that there was any slowdown and 
blamed the trouble on the usual experi- 
ence in a body plant at the start of a 
new model season. He said a number of 
timing standards were in dispute but 
asserted this had nothing to do with 
the assembly line trouble. 

Both sides were proceeding cautious- 
ly in the controversy and several con- 
ferences were held between GM offi- 
cials, headed by Floyd Tanner, head 
of the GM labor relations department, 
and union officers, led by Jack Macau- 
ley, of Pontiac, regional UAW-CIO 
director. 

The UAW-CIO won an NLRB elec- 


New Passenger Car Registrations 


Per Cent of Total 


tion at the Detroit plant of the Ameri- 
ean Brakeblok Division, 142 to 38. 

Indicating that Detroit has a huge 
reservoir of labor to call upon with 
the expansion of the national defense 
program, a report of the Michigan 
Unemployment Compensation Commis- 
sion Aug. 31 revealed that there were 
227,491 workers on the commission files 
seeking employment. Only shortages 
may be in certain skilled crafts. 


Sterling Changes 
Name and Address 


The Sterling Products Co. of Detroit 
and Los Angeles is now the Sterling 
Tool Products Co. of Chicago. C. B. 
Johnson, formerly sales manager of 
Sterling Products, has been made vice- 
president and general manager of the 
new corporation. 


New Quartermaster Motor 
Supply Depots Established 


To expedite the distribution of motor 
transport parts to army units through- 
out the country the War Department 
has established seven new quarter- 
master motor supply depots. 

The department announced that the 
depots will be located at Schenectady, 
N. Y.; Baltimore, Md.; Atlanta, Ga.; 
Fort Wayne, Mich.; Fort Leavenworth, 
Kan.; Normoyle Quartermaster Depot, 
Tex., and San Francisco. 

Fort Wayne will be the key depot 
and will replenish the other depots with 
parts. The depots will request parts 
by radio, telegraph, or long distance 
telephone, and delivery will be made 
from the Fort Wayne Depot by ex- 
press if necessary. Fort Wayne was 











Per Cent | NINE MONTHS MODEL YEAR 
| SEVEN MONTHS Change, Seven Months be ee ates ee re 
JULY |} JUNE JULY ese teens cae | | 
| | 1940 over | | | | Per Cent 
1940 | 1940 1939 1940 1939 1939 | 1940 | 1939 1940 1939 Change 
| | 
Chevrolet 77,374 78,951 52,096 534,949 383,991 | + 39.3 25.11 23.44 659,288 | 487,975 | +35.0 
Ford 54,791 50,492 47 ,043 350 ,823 299,825 | + 17.0 16.47 18. 0 442,113 | 366,411 + 21.0 
Plymouth : 41,682 45,635 30,826 282,022 229,453 | + 23.0 13.24 14.00 310,669 | 296,745 | + 4.4 
Buick 25,304 | 24,119 15,576 | 169,731 124,131 + 36.8 7.97 7.58 221,179 161,962 + 36.5 
Pontiac 21,033 | 22.341 11,902 140,597 94,181 + 49.2 6.60 5.75 176,846 | 119,921 | + 47.5 
Dodge ; 19,285 | 19,413 17,796 132,312 126,515 | + 4.7 6.21 | ake 145,658 154,584 cee §.7 
Oldsmobile. . 17,199 18,223 10,649 120,673 84,798 + 42.2 5.67 5.18 154,250 | 110,201 | + 40.2 
Chrysler. . 9,262 | 9,477 5,895 63,430 43,527 + 45.7 | 2.98 2.66 69,308 | 54,324 | + 27.6 
Studebaker. 9,375 | 10,172 8,003 62,256 43 ,325 + 43.8 | 2.92 2.64 79,419 52,793 | + 50.3 
Mercury. 8,045 7,405 | 6,394 52,502 38,702 + 35.8 2.46 2.36 66,631 | 45,537 | + 46.1 
Hudson... 5,544 7,361 4,250 46,895 30,372 | + 54.5 | 2.20 1.85 63,237 | 39,779 + 59.0 
De Soto... 7,205 | 6,910 5,203 45,021 33,661 | + 33.5 | 2.11 2.05 49,954 41,746 + 19.5 
Packard 6,439 | 6,352 3,120 | 43 ,887 27,555 Be; 59.4 2.06 1.68 58,712 | 36,622 + 60.1 
Nash 4,937 | 4,719 4,180 33,988 33,014 | + 3.0 | 1.60 2.01 43,609 38,618 | + 13.0 
La Salle 1,877 1,945 1,634 | 13,397 13,039 + 3.0 | -63 -80 18,599 | 17,693 | + 5.0 
Willys 2,069 | 1,827 943 13,276 6,966 + 90.1 | -62 -4 17,200 8,888 | -+ 93.5 
a Lincoin. 2,100 | 1,522 1,697 13,003 12,066 | + 7.9 61 | .74 17,029 | 15,428 | + 10.0 
Cadillac 941 988 920 7,422 | 7,861 — 5.5 35 -48 10,168 | 10,517 | — 3.5 
Graham 258 | 218 400 882 | 2,841 | — 69.0 -04 .17 990 3,555 | — 72.1 
Bantam . ..| 72 | 57 | 2 OR Benne itrctet .03 oa 735 sxe) ee: 
Crosley et 13 | 16 | af Beate . eae 2 Saree a 364 Pe ES NRE 
— - 7 | 12 | 71 a 741 — 94.6 | mana .05 = 842 | — 93.0 
iat ‘ sal oe . eae BA Or, ee Seer ee oe cane REIN Eh 5 Ge oraseaen 
Miscellaneous 424 460 | 710 2,102 | 1,796 | + 17.0 | a1 | 11 2,137 | 2,095 | + 2.0 
Total 315,246 | 318,615 229,308 | 2,130,060 | 1,638,410 + 30.0 100.00 100.00 | 2,608,175 | 2,066,236 | + 26.1 
| | | | 
Chrysler Corp. ; 77,444 81,435 | 59,720 | 522,785 | 433,156 | + 20.7 | 24.54 26.44 575,589 547,399 + 5.0 
Ford Motor Co... . 64,936 | 59,419 | 55,134 | 416,328 | 350,593 | + 19.0 19.55 | 21.40 525,773 427,376 + 23.0 
General Motors Corp... | 1,437,728 146,567 | 92,777 | 986,769 | 708,051 | + 39.2 46.33 | 43.21 1,240,330 908 , 269 + 36.8 
All Others 29,138 31,194 | 21,677 | 204,178 | 146 ,610 + 39.1 | 9.58 8.95 266 483 | 183,192 | + 45.4 
i | | 
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New Passenger Car Registrations and Estimated Dollar Volume 




















JULY | 
} 

PRICE CLASS |_ : a Gamanning 

Per Cent 

Units | of Total 
1940 | 1939 | 1940 | | 1939 | 
pie — pee Me — 

Chevrolet, Ford and 

Plymouth...........] 173,847) 129,965] 55.22] 56.69 
Others under $1,000...| 98,235 81,393] 31.20| 35.50 
$1,001 to $1,500....... 40,849}  14,609| 12.98] 6.37 
$1,501 to $2,000... ... 1,198 2,045.38). 89) 
$2,001 to $3,000... ... 690 1,194) .22 “82 
$3,001 and Over....... 3 65). ee: 03) 
ee 314,822| 229,271|100.00'1 * 
Miscellaneous... .... 424) * Sie! eee 
"ee ee 315,246, 229 308 an coe | 





NEW REGISTRATIONS | 


of Retail Price Classes* 





SEVEN MONTHS | 








JULY 
Per Cent Dollar 
Units of Total Volume 
unin . ae " 
1940 | 1939 | 1940 | | 1939 | 1940 | 1939 
1,167, we 913, 280] 54.88) 55. al ee $95,000, 
676,734| 579,373] 31.80) 35. 37) 88,900,000) 74,000, 
268,768 120,815 12.64, 7.38|/  46,200,000| 17,000, 
9,174) 16,077, .43| .98|| — 2,100,000| 3,000, 
5,408} 7,792} .25) .48| 1,600,000; 2,700, 
69 543 | .03| 20,000) 300,000 
2,127,947| 1,637,869 100. .00/100. 00) $271,720,000) 
23] Bat). | ee | | 








2,130,060 1,638, 410 : 














a a ma thin aiieintins ies 
| 

Per Cent | Doliar Per Cent 

of Total Volume of Total 

| 1940 | 1939 1940 1939 | 1940 1938 
" iv $892,800 668,600,000| 48.57) 48.26 
32.72| 38.54) 612,200,000|  §31,300.000| 33.30) 38.35 
17.00} 8.85} 304,000,000) 140,700,000! 16.54) 10.15 
-77| 1.56 15,900,000 24,700,000 -86) 1.78 
-59} 1.41 13,100,000 17/800.000) -71| 1.28 
-01 ‘ a 330,000) 2,500,000) -02 18 
$1,385,600,000 100.00) 100.00 














* All calculations are based on delivered price at factory 
are then consolidated by price classes 


until recently the station of the 2nd 
Infantry (less two batallions). Corps 
areas served and the locations of the 
new Quartermaster Motor Supply De- 
pots serving them are as follows: First 
and Second— Schenectady; Third—- 


3altimore; Fourth— Atlanta; Fifth 
and Sixth—Fort Wayne; Seventh— 


Fort Leavenworth; Eighth—Normoyle 
Quartermaster Depot; Ninth— San 
Francisco. 

The first and second corps areas in- 
clude the States of Maine, New Hamp- 
shire, Vermont, Massachusetts, Rhode 
Island, Connecticut, New Jersey, Dela- 
ware and New York. 

The third corps area includes the 
States of Pennsylvania, Maryland, Vir- 
ginia and the District of Columbia. 

The fourth corps area includes the 
States of North Carolina, South Caro- 
lina, Georgia, Florida, Alabama, Ten- 
nessee, Mississippi and Louisiana. 

The fifth and sixth corps areas in- 
clude the States of Ohio, West Vir- 
ginia, Indiana, Kentucky, Illinois, 
Michigan and Wisconsin. 

The seventh corps area includes the 
States of Missouri, Kansas, Arkansas, 
Iowa, Nebraska, Minnesota, North 
Dakota and South Dakota. 

The eighth corps area includes the 
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of the five-passenger, four-door sedam, in conjunction with actual new registrations of each model. 


States of Texas, Oklahoma, Colorado, 
New Mexico and part of Arizona. 

The ninth corps area includes the 
States of Washington, Oregon, Idaho, 
Montana, Wyoming, Utah, Nevada, 
California and part of Arizona. 


New Caterpillar 
60 Hp. Engine 


Caterpillar Tractor Co. has an- 
nounced a four-cylinder, 60-hp. auto- 
motive engine, called the Model D312. 
It is a four stroke, valve-in-head, water 
cooled model with a bore of 4% in. and 
a stroke of 5% in. Maximum horse- 
power is developed at 1800 r.p.m., and 
maximum torque of 193 lb-ft. at 1200 
r.p.m. Piston displacement is 312 cu. in. 


Bantam Bearings 
Adds to Buildings 


New office and factory additions of 
the Bantam Bearings Corp., South 
Bend, Ind., will be completed soon, add- 
ing about one-third more floor space to 
present area to accommodate new equip- 
ment and facilities. Space now occu- 
pied by offices will become new physical 
and metallurgical laboratories. 


Nos. 1 and 2 


Edsel Ford (cen- 
ter) presented a 
$5,000 college 
scholarship to 
Gene M. Kennard 
(right) and a 
$2,000 college 
scholarship. to 
Jimmie Hymer 
(left) when they 
won first and sec- 
ond place in the 
recent first annual 
boys’ auto mobile 
driving meet held 
at the New York 
World’s Fair under 
the sponsorship of 
the Ford Good 
Drivers League. 


The total dollar volumes 


New $1,000,000 Lincoln- 
Zephyr Plant Completed 


The work of installing equipment in 
the Ford Motor Co.’s new $1,000,000 
Lincoln-Zephyr body plant at Detroit 
is now in its final stages. The new de- 
partment has a normal productive ca- 
pacity of 150 bodies each eight hours. 
Approximately 25 hours in elapsed time 
is required to build each body, from the 
time the individual pieces start through 
the plant on the conveyor lines until 
the completed car rolls off the final 
assembly line. 

It is said that the 1941 bodies have 
4300 spot welds, 232 are welds and 112 
in. of gas welds. New equipment to 
make these welds includes 335 spot 
welding guns, 52 stationary spot weld- 
ers and eight butt welders. 


Borg-Warner Corp. 
Declares Dividend 


Borg-Warner Corp., Chicago, has de- 
clared a dividend of 25 cents per share 
on its common stock, payable Oct. 1, 
1940, to stockholders of record at the 
close of Sept. 17, 1940. 


Harold M. Spears 


Harold M. Spears, general manager 
of the Chevrolet transmission plant at 
Saginaw, died suddenly at his home 
Sept. 5 of a heart attack. He joined 
the Chevrolet organization in 1917 as 
a metallurgist and became general 
manager of the Saginaw plant in 1937. 
He was 45 years old. 


Edwin S. Lunt 


Edwin §S. Lunt, manager of the 
Flint, Mich., Buick retail branch, died 
Sept. 6 of a heart attack. Mr. Lunt was 
68 years old. He began work for the 
Buick Motor Co. in 1907 and had 
been manager of the Flint branch since 
1925. 
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Another Huge Plant 


Glenn L. Martin (right) at the controls of a Diesel tractor 
during ceremonies marking the breaking of ground for the 
first of a series of expansions at the Martin aircraft plant 


in Baltimore, Md. 


Next to Mr. Martin on the tractor is 


Captain DeWitt C. Ramsey, chief of plans, Bureau of Aero- 


nauties, U. S. Navy. 


When completed, the factory build- 


ings will nave a total of nearly 3,000,000 sq. ft. of floor 


space. 


Ourselves & 


Government 


A Check List of Federa! 
Action Corrected to Sept. 10 


FEDERAL TRADE COMMISSION 


G-M EXCLUSIVE DEALER CASE 
—No date set as yet for arguments. 

FOB PRICE CASE—No date set fo1 
resuming testimony in G-M and Ford 
proceedings. 

TRADE PRACTICE RULES—Com- 
mission close-mouthed about rules for 
automobile retailers, not even admitting 
that rules will be promulgated. Pre- 
vailing view, however, is that commis- 
sion will issue them at some undeter- 
mined date, despite opposition in trade 
to commission policing manufacturer- 
dealer relations. Some in trade, how- 
ever, express belief that rules will be 
shelved by commission. 





Cornell Offers Scholarships 


To Apprentices In Industry 


A program of cooperation with Amer- 
ican industry to train promising young 
employes as engineers has been an- 
nounced by Dean S. C. Hollister of the 
College of Engineering, Cornell Univer- 
sity. The plan will use part of the in- 
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come from the $2,000,000 John McMul- 
len Scholarship Fund to create John 
McMullen Industrial Scholarships for 
apprentices in industry selected by of- 
ficers of the companies as men whose 
value would be increased by a college 
education in engineering. 

Applications for the four scholar- 
ships to he awarded in September are 
now being received by the college. 


NIAA Conference Will 
Focus on U. S. Defense 


A program mobilizing the resources 


of industrial advertising and market- 


Cars of Yesterday 

Visitors to the forty-first Na- 
tional Automobile Show, which will 
be held Oct. 12 to Oct. 20 at Grand 
Central Palace in New York City. 
will see on the fourth floor a dis- 
play of some of the first cars built; 
also a number of famous ¢ars 
which have made history as win- 
ners of Vanderbilt Cup races, Glid- 
den Tours, and other contests, or 
that have belonged to or carried 
noted people. 





Conventions and Meetings 


National Industrial 
ciation, Annual 


Advertisers 
Meeting, 


Asso- 

Detroit, 
Sept. 18-20 

SAE National Tractor Meeting, Mil- 
ee Sept. 24-25 


SAE Annual Dinner, New York...... Oct. 14 
American Society for Metals, Annual 
Meeting, Cleveland, Ohio..... Oct. 21-25 
American Welding Society, Annual 
Meeting, Cleveland ere. ame 
SAE Nat'l Aircraft Production Meeting, 
Los Angeles ........ .»- Oct. 31-Nov. 2 
Aeronautical Chamber of Commerce of 
America, Inc., Annual Meeting, New 
, a epee rere TTT ret Deo, 5 


National Association of Manufacturers, 
Annual Meeting, New York....Dec. $-13 


SAE Annual Meeting, Detroit, 
Jan. 6-10, 1941 
National Automobile Dealers Associa- 
tion, Convention, Vittsburgh, Pa. 


Jan, 20-23, 1941 
Shows at Home and Abroad 
Detroit Automobile Show ........ Oct. 12-19 
National Automobile Show, Grand Cen- 
tral Palace, New York..... ..Oct. 12-20 
Pittsburgh. Automobile Show.....Oet. 19-26 
National Metal Congress & Exposition, 
ON IS. ninikcuweevcsaawes Oct. 21-25 
Chicago Automobile Show....Oct. 26-Nov. 3 
Automotive Service Industries Show, 
IRS 565 hd wg wa w ark inte erarde .-- Dec. 9-14 
Machine & Tool Progress Exhibition, 
fo | a Mar. 24-29, 1941 


ing, and directing its energies nation- 
ally toward achievement of America’s 
defense objectives, has been outlined 
for the eighteenth annual conference 
of the National Industrial Advertisers 
Association, Sept. 18-20, at Hotel Stat- 


Estimated Dealer Stocks of New Passenger Cars 


1939 July 
Production -U. S. Domestic Market + 142,346 
Retail Sales—U. S. t 229 ,873 
Change in Inventory —87,527 
Inventory, First of Month 295,708 
1940 January 
Production -U. S. Domestic Market ¢ 348,755 
Retail Sales —U. S. { 239,509 
Change in Inventory +109, 246 
Inventory, First of Month 215,856 
1949 (continued) July 
Production -U. S. Domestic Market t¢ 165,672 
Retail Sales—U. S.t{ 298,618 
Change in Inventory —132,946 
Inventory, First of Month 324,670 


+—U. S. Census Bureau. t 


August September October November December 
56,245 155, 430 239, 150 272,747 357,712 
166,172 139,222 236,584 257,398 274,233 
109,927 +16,208  +2,565 +15,349  +83,479 
208, 181 98,254 114,462 117,028 132,377 
February March April May June 
324,555 341 ,634 351,814 315,441 276,949 
236,857 338,153 353,423 330,521 350,871 
-+-87,698 +3,481 —1,609 —15,030 —73,922 
325,102 412,800 416,281 414,672 398 ,592 
August September October November December 
191,724 


t-—-Automobile Manufacturers Association. 
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ler in Detroit. Two general sessions 
and a series of clinic meetings will be 
staged during the three days. 

“Make America Strong!” is the 
theme around which the conference has 
been planned. Methods of speeding the 
defense program will be given first 
consideration—and at the same time 
the conference will anticipate the in- 
evitable readjustments in industry 
when defense demands subside. 


By-Product Toluene Being 
Obtained From Petroleum 


Showing that present commercial 
needs for paints, lacquers and other 
materials can be met by recovery from 
by-product coke ovens, E. R. Stettinius, 
Jy., in charge of the Industrial Mate- 
rials Division of the National Defense 
Advisory Commission, has announced 
that potential supplies of toluene used 
in the highly important explosive TNT 
are adequate for all anticipated United 
States requirements. Mr. Stettinius’ 
announcement was made as he released 
a study just completed in conjunction 
with the Army and Navy. 

Experimental production of toluene 
from petroleum, it was said, indicates 
that this is an entirely practical source 
of supply. It was stated that large 
volumes can be made available in a 
relatively short time by the installation 
of additional recovery equipment. Plans 
are being made to provide stock sup- 
plies of toluene to prevent a temporary 
shortage. 

“Two methods of getting by-product 
toluene from petroleum can be used,” 
the report said. “The more important 
is the recovery of toluene in the produc- 
tion of high-octane gasoline used in 
aircraft. It is estimated that supplies 
can be made available by this method 
at costs comparable to those prevailing 
at coke-ovens. The second and more 
costly method, which could be used if 
emergency conditions required it, in- 
volves the ‘cracking’ of other petroleum 
products. Experimental production of 
toluene from petroleum has indicated 
that this is an entirely practical source 
of supply and that large volumes could 
be made available in a relatively short 
time by the installation of additional 
recovery equipment.” 


U. S. Rubber Imports 
Average $151,000,000 


Prepared by P. W. Barker of the 
Leather and Rubber Division of the 
Bureau of Foreign and Domestic Com- 
merce, a new pamphlet entitled ‘“Rub- 
ber—History, Production and Manu- 
facture,” points out that during the 
past five years the average value of our 
rubber imports has been in excess of 
$151,000,000 annually. 

Approximately 150,000 persons are 
employed by about 500 American plants 
engaged in the manufacture of its fin- 
ished products—producing goods with 
a retail value of more than $1,000,000,- 
000 annually. 
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The handbook covers all phases of 
the industry, including sources of sup- 
ply, ports of entry, and a complete 
history—from planting to the manufac- 
ture of finished products. Synthetic 
rubber, rapidly becoming more impor- 
tant, is adequately dealt with, as is the 
reclamation of rubber from old tires. 
World statistics are shown from 186° 
to the present, as are typical formulas 
for manufactured rubber articles. The 
bureau previously issued two general 
circulars on the subject. 

The pamphlet may be obtained at 
10c. per copy from the Superintendent 
of Documents, Government Printing 
Office, Washington, D. C., or from the 
Washington Office of the Bureau o: 
Foreign and Domestic Commerce or 
any of its district offices, located in key 
cities throughout the United States. 


Crude Rubber Consumption 
In July Increased 1.1 


According to statistics released by 
the Rubber Manufacturers Association, 
Inc., it is estimated that rubber manu- 
facturers in the U.S.A. consumed 
47,011 long tons of crude rubber during 
the month of July. This represents an 
increase of 1.1 per cent over the June 
consumption of 46,506 long tons, and 
is 4.5 per cent above July, 1939, when 
44,975 (revised) long tons were con- 
sumed. 

Gross imports for July as reported 
by the Department of Commerce were 
69,474 long tons, representing an in- 
crease of 28.9 per cent over the June 
figure of 53,889 long tons, and were 
85.9 per cent over the 37,372 long tons 
imported in July, 1939. 





“Lucius E. Whiton is the patentee of 
a rubber tire with embedded metallic 
segments and fastening devices for con- 
necting these segments with the felloes 
or spokes. The patent specification de- 
scribes the method of manufacture of 
these tires as follows: The sections are 
supported in the mold by means of 
screws of the same size and number 
of threads as those to be afterward used 
for fastening the tires to the wheel, 
these screws projecting from the inner 
side of the mold into the threaded holes 
in the strips, whereby the strips are 
held in proper position to leave them 
embedded at or near the center of the 
tire. The rubber is then molded in the 
crdinary manner, and surrounds the 
strips, and the screws by which these 
strips are held. After the rubber is 
hardened, the screws used to hold the 
steel strips in the mold are turned out. 
The tire with holes for the screws all 
in proper place and with its embedded 
strips may then be stretched over the 
felloe.” 

From The Horseless Age, September, 
1900. 
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CENSORED 


An exclusive feature prepared by 
the London correspondent of Avurto- 
MOTIVE INpusTRIES. M. W. Bourdon. 


If and when a would-be buyer 
can obtain a permit from the Min- 
istry of Transport to buy a new 
car the transaction will be subject 
to the new Purchase Tax of 35 
per cent on the trade price (ap- 
proximately 25 per cent on the 
retail price). The tax will apply 
also to motor accessories, but not 
to used cars or to replacements. 


An urgent appeal by the Minister 
of-Supply was mailed recently to 
over 20,000 firms connected 
various branches of engineering 
asking that, irrespective of age 
and type, every serviceable machine 
tool not in regular use should be 
offered to him for immediate pur- 
chase for war production. It is 
stated that the response was very 
satisfactory. Another appeal by 
the same Minister was that owners 
of old cars who could spare them 
for scrap should write to the Iron 
and Steel Control Board. Within 
a week 17,000 had been notified as 
available. 


Probably the last official monthly 
returns until after the war of new 
car sales in Britain have been is- 
sued. They cover July up to the 
20th, the date on which a ban on 
the sale of new cars was imposed. 
Surprisingly, the total is more than 
double that of June, viz., 3874 
against 1891; this is possibly due 
to July 1 being the beginning of 
a new. three-monthly _ licensing 
period. Last year the July total 
was 23,967. Truck sales numbered 
1524 against 5612 in July, 1939, and 
buses 256 against 612. 


Automotive Products Co. (a 
British firm with American asso- 
ciations, manufacturing Lockheed 


brakes, Borg and Beck clutches, 
Thompson steering joints and 
hydraulic controls for airplanes 


among other specialties) has equip- 
ped all its plants for “Music While 
You Work” broadeasts from radio 
reception and gramaphone records. 
It has been found that the music 
stimulates employes and has bene- 
ficial effect upon output. 


The displacement of tramcars by 
buses of late years has made pos- 
sible the use of 40,000 tons of road 
rails as scrap for the production 
of munitions. Already 10,000 tons 
have been taken up for this pur- 
pose and the remaining 30,000 tons 
have been scheduled for removal. 


with - 








———— 
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Agreements Reached on Army 
and Navy Plane Requirements 


Arrangements Based on Policy Worked Out By National 
Defense Advisory Commission; Formal Contracts Follow 


Proceeding under a policy worked 
cut by the National Defense Advisory 
Commission, the War and Navy De- 
partments have entered into agree- 
ments with aircraft manufacturers for 
huge joint requirements for the fiscal 


will be superseded by formal contracts. 

Involving the largest number so far 
provided for, the War Department has 
made an agreement for the production 
of 20,000 airplane engines by the 
Wright Aeronautical Corp. The agree- 





years 1941 and 1942. 








Get This Booklet 


Booklet illustrated at 
tight contains com- 
plete information 
about Sundstrand 
Automatic Stub 
Lathes; Models 8,10 
and 12. Copies 
mailed postpaid 
promptly on request. 
Write for yours today. 
Ask for Booklet 391. 
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The agreements 


ment also covers 14,000 propellers to 





Automatic Stub Lathe 
Cuts Cost 54% On This Job 


TANDARD Model 8 Sundstrand Auto- 
matic Stub Lathe shown above is making 
specific savings and production improvements 
for Easy Washing Machine Corporation. When 
photographed, work in process was a lot of 
die-cast bevel gears, each having a steel 
sleeve on its hub. Operations are: turn out- 
side of sleeve; face shoulder, and end of hub. 
Automatic Stub Lathe increased production of 
former method, steadily maintains tolerance of 
+ 0.001” on outside diameter of steel hub- 
sleeve, provides true-running finely finished 
surfaces, eliminates subsequent machining 
formerly required. Automatic Stub Lathe 
saves 54% of previous cost on these work- 
pieces, makes similar savings on others. In- 
vestigate. See what Automatic Stub Lathes 
can save on your lathe operations. 


Sundstrand Machine Tool Co. 


2527 Eleventh St., Rockford, tll., U.S. A. 


Special Machinery 
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be manufactured by the Curtiss-Wright 
Corp. The Navy Department has made 
an agreement with the United Air- 
craft Corp. for the production of about 
17,000 Pratt & Whitney engines at a 
cost of approximately $160,000,000. 

The agreements require that 
manufacturers provide at their 
pense the buildings required for 
expansion program. 

The Navy agreements call for ma- 
chine tools which will be provided for 
with government funds under a separate 
contract. The Navy agreement in- 
volves $47,000,000 worth of machine 
tools. The quantity to be purchased 
under the Army agreement was not 
announced. Title to the tools will vest 
in the government. 

Engines and other requirements de- 
livered to the Army will be paid for 
by transfer of Army funds to the Navy. 
In like manner the Army will, in turn, 
negotiate Navy requirements with man- 
ufacturers under its cognizance. 

Recent Army contracts include the 
following: Lockheed Aircraft Corp., 
Burbank, Calif., 140 interceptor pursuit 
planes, $30,278,782; Boeing Aircraft 
Co., Seattle Wash., 277 heavy bombers, 
$70,449,955; Grumman Aircraft Engi- 
neering Corp., 144 utility planes; Edo 
Aircraft Corp., 1362 float-type landing 
gears and 150 additional Curtiss train- 
ing planes. 

Chairman Vinson of the House Com- 
mittee on Naval Affairs has submitted 
to the House a report from the Navy 
Department showing that the depart- 
ment has made contracts for 1686 
planes since June 1, 1940, as follows: 

Beech Aircraft Corp., five utility 
transport; Naval Aircraft Factory, 500 
primary trainers; North American 
Aviation, 25 advanced trainers; Stear- 
man Aircraft Division, Boeing Air- 
plane Co., 600 primary trainers; Spar- 
tan Aircraft Co., 201 primary trainers; 
Ryan Aeronautical Corp., 100 primary 
trainers; Grumman Aircraft Engineer- 
ing Corp., 243 fighting planes; Grum- 
man Aircraft Engineering Corp., 10 
utility transport; Boeing Airplane Co., 
one patrol-bomber (experiment); and 
Lockheed Aircraft Corp., one transport. 

The $5,256,000,000 second special 
defense appropriation bill provides for 
7690 combat and 10,957 second-line 
planes for the Army. Even before the 
appropriation or amortization legisla- 
tion was passed, plane manufacturers 
agreed to proceed with the eonstruc- 
tion of 1940 first-line fighting and 2307 
secondary planes. The “proceed” 
agreements call for 428 heavy four- 
engined bombers; 139 heavy two-en- 
gined bombers; 78 one-engine dive 
bombers; 410 two-engine pursuit planes 
and 885 one-engine pursuit planes. The 
5750 combat planes to be built subse- 
quently under the supplemental ap- 
propriation act consist of 492 four- 
engine bombers; 1654 two-engine heavy 
bombers; 999 two-engine light bomb- 
ers; 197 two-engine pursuit planes and 
2408 one-engine pursuit planes. 
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Demand for Shipments of 
Automobile Steel Mounts 


Truck Manufacturers Now in the Market for Steel to 
Be Used in Vehicles for Army Quartermaster’s Corps 


Motor truck manufacturers are in theoperations in that week, according to 


market for part of the steel needed in 
the production of vehicles under Gov- 
ernment contracts recently awarded for 
the Quartermaster’s Corps of the 
Army. Specifications for these, it is 
the steel trade’s understanding, entail 
no deviation from the standard grades 
of material used in the manufacture of 
motor trucks. A speed-up in the demand 
for immediate or nearby shipments of 
all descriptions of steel, used in auto- 
motive manufacture is noted, but no 
out-of-the-ordinary tonnages are being 
called for. Every so often, the covering 
of his current needs by this or that 
automobile manufacturer is singled out 
for publicity, but on analysis it is found 
that the tonnage involved represents 
nothing more than routine requirements 
in keeping with the assemblies sched- 
uled for that term. More important is 
the relatively wider distribution of au- 
tomotive orders over both the larger 
and smaller rolling and finishing mills, 
some of the latter having booked a con- 
siderable volume of business in recent 
weeks. Up to the time, when a few 
weeks ago automobile manufacturers 
released good-sized orders for body and 
fender stock, the smaller steel producers 
did a great deal of complaining that 
they did not fare as well as their larger 
competitors, but much of this shortcom- 
ing appears now to have been remedied. 

Demand from parts makers for hot 
rolled strip steel has quickened. Repre- 
sentative commitments for bolts and 
nuts are reported. Automotive foundries 
have covered the major part of their 
fourth quarter pig iron needs. Pig iron 
sellers, in contrast with their former 
custom of naming prices for the en- 
suing quarter at about the same time as 
steel producers, no longer issue any 
binding quotations, their prices being 
for immediate acceptance. In spite of 
this, little change in the pig iron price 
situation is looked for over the re- 
mainder of the year. Although Labor 
Day is not officially recognized as a 
holiday in the steel industry, that dis- 
tinction being reserved for Fourth of 
July and Christmas, some of the mills 
shut down, in consequence of which 





Walter C. Marmon 


Walter C. Marmon, chairman of the 
board of Marmon-Herrington Co., died 
Aug. 29. He was 68 years old. He held 
important positions in the old Nordyke 
& Marmon Co., when that predecessor 
of the present company manufactured 
the Marmon automobile. When the 
Marmon-Herrington Co. was organized, 


in 1931, he became chairman of the 
board. 
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the American Iron & Steel Institute, 
were at the rate of 82.5 per cent of 
ingot capacity, compared with 91.3 per 
cent in the preceding week. 

Tin output in the Dutch East Indies 
and some of the other producing coun- 
tries has been stepped up to permit of 
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double the export rate of a year ago, 
and the transport of the metal to our 
Pacific ports is suffering little interfer- 
ence. As a result, the market has a de- 
cidedly easier tone, with spot Straits 
quoted at 50% cents a pound.—W. C. H. 


Packard Given 


Canadian Order 


Packard Motor Car Co. has received 
a $2,500,000 order for marine engines 
from the Canadian Government. Pack- 
ard at present is completing an order 
for 81 marine engines for the United 
States Government at the rate of one 
engine per day. 
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Does Mighty Fine Work Rapidly 


gidmil 





dependably, are outstanding features of the 
machine that are cutting costs and maintaining 
high quality on milling needle-slots in knit- 
ting machine cylinders. These work-pieces 
vary in length from 3” to 8”; in width of slot, 
from 0.010” to 0.090”; and in number of slots 
from 84 to 340 in a cylinder. Smooth uniform 
hydraulic feed of Rigidmil prolongs cutter life, 
speeds production. Climb cutting leaves fine 
finish, no burrs; eliminates clean-up operation. 
Rigidmil automatic cycle releases about 85% 
of operator's time for other work. 


Rigidmils are doing mighty fine fast work in 
many shops. Investigate. Let Sundstrand engi- 
neers discuss proposals for applying Rigidmils 
to your milling operations. 


Sundstrand Machine Tool Co. 
2527 Eleventh St., Rockford, Ill., U.S. A. 


Tool Grinders : 
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Write 
For 
Bulletins 


Features, advantages, cycles, 
and specifications which enable 
Rigidmils to do fine fast work 
on a wide variety of milling op- 
erations are illustrated and de- 
scribed in bulletins shown above. 
Write for your copies, today. 
Ask for Bulletins 382 and 383. 


Drilling & Centering Machines 
Hydraulic Operating Equipment - Special Machinery 





September 15, 1940 
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Truck Production by Capacities 
(U. S. and Canada) 


SEVEN MONTHS 


Units Per Cent of Total 
Per Cent | 

1940 1939 Change 1940 1939 
144 Tons and less ; 458 , 569 430, 186 + 7.4 89.26 92.24 
2 to 3 Tons... 31,743 20,205 + §7.0 | 6.18 4.33 
344 Tons and over 8,911 7,719 + 15.5 1.73 1.66 
Special and Buses 4,202 3,381 + 24.0 .82 ode 
Station Wagons 10,304 4,888 +111.0 2.01 | 1.05 
Total 513,729 466 ,379 + 10.0 100.00 100.00 





Sheet Metal | 
| 


FARINGS 





“wr for Economy 


@ Low in cost... high in efficiency ... 

long bearing life . . . ample resistance to 

pounding, shock or impact. These are chief 

characteristics of Sheet Metal Bearings. 

If you can use thin wall sleeve bearings, 

N E W l it will pay you to investigate the possibilities 

, of this type. Johnson can fill your needs 

with a variety of materials—plain bronze, 

“eed ~ Rane — graphited bronze, steel and babbitt or steel 
wealth of velushie in- and bronze. There are no limitations to size 
formation for all users or quantity. Each and every bearing will 


of bearings. Write for be absolutely uniform in size, in thickness 
your FREE copy. . 
and in tolerances. 


Sleeve Bearing Data 


Why not check the bearing applications 
in your product—now? Our engineers and. 
metallurgists will gladly assist you in de- 
termining your needs—without obligation. 





625 SOUTH MILL STREET * NEW CASTLE, PA. 
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Amortization 
(Continued from page 269) 


this excess of $41,056,336 which will 
not be subject to amortization unless 
the Sept. 8, 1939, date is substituted in 
the final tax law. 

The survey of the industry showed 
that of the total, $34,743,113 was spent 
in new facilities for expanded produc- 
tion of airplane engines and propellers 
between the dates mentioned; that $13,- 
089,655 was spent on new, airplane pro- 
duction facilities, and that $4,623,487 
was expended for new facilities for air- 
craft accessories and _ instruments. 
Colonel Jouett emphasized that con- 
trary to popular belief all of this added 
investment was by no means provided 
in contracts on foreign orders. The 
eosts of plant expansion for airplane, 
instrument and accessories production 
was financed approximately 100 per 
cent by the manufa“turers themselves, 
while the new investment for engine 
and propeller production was financed 
65 per cent by the companies, he said. 


Knudsen 
(Continued from page 269) 


above an arbitrary per cent or stand- 
ard. I do not think a penalty tax should 
be imposed on normal earnings. If the 
government needs more revenue, why 
not obtain it by a flat increase in the 
corporation tax rate?” 

John D. Biggers, chairman of the 
commission’s committee on taxation and 
finance, declared that the sole purpose 
of the amortization provision is to en- 
courage private capital to build new 
plants and facilities. He told the com- 
mittee that he could see no justifiable 
reason for the Treasury Department, 
as proposed in the House bill, keeping 
its hands on facilities put up by private 
capital. 

Mr. Biggers reiterated the three 
plans under which the commission ex- 
pects to organize the financing of new 
plants for nation defense: 

1. The financing by private capital 
under the inducements of rapid amorti- 
zation. (He called this the most im- 
portant of the three plans.) 

2. Initial financing of new plans by 
private industry but direct reimburse- 
ment by the government. 

3. Outright construction by the gov- 
ernment of facilities to manufacture 
supplies not produced or used on a 
large scale in peace time such as pow- 
der, tanks, guns and similar products. 
Details of the commission’s financing 
plan were outlined in AUTOMOTIVE IN- 
DUSTRIES of Sept. 1, pages 226-227. 

Leon Henderson, head of the commis- 
sion’s price stabilization division, dis- 
closed that the government is already 
getting price advantages in large-scale 
orders and that there is “much sharper 
negotiating on the government’s side 
there was in the World War.” 
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BECAUSE IT’S PAY-LOAD TIME THAT COUNTS 


Like all transportation equipment that has to earn its 


keep, the commercial airplane’s economic effective- 
ness is in direct proportion to the amount of time it is 
actually carrying pay-loads. Planes grounded for en- 


gine repairs or replacements bring in no revenues. 


Aircraft engine makers are doing much these days 
to increase pay-load time by careful selection of the 


materials which go into their product. 


It is for that reason that you will find Molybdenum 


PRODUCERS OF MOLYBDENUM BRIQUETTES, 


Clim 
500 Fi 





steels used in so many engines for a wide variety of 
parts, ranging from cylinders to oil lines. These steels 
qualify on two essential counts: dependability and 
reasonable fabrication cost ratio. : 

Our technical book, “Molybdenum in Steel,” con- 
tains complete data on steels for engine building. For 
information on structural steels see “Chromium- 
Molybdenum Steels in Aircraft Construction.” Both 
these books are sent free on request to executives and 
production heads. 


FERRO-MOLYBDENUM, AND CALCIUM MOLYBDATE 


TOG Y:::: 


Automotive Industries When writing to sienna please mention Automotive Industries September 15. 1940 











MEN AND MACHINES 


(Continued from page 263) 


piston stroke, or with an automatic 
return after the piston has completed 
its downward travel. A _ special hy- 
drauliec circuit is available which per- 


mits the use of shuttle type fixtures, if 
desired, to speed up unloading and 
loading (during the return) stroke, 
while assuring safety to the operator. 


Publications Available on Machine Tools 


A 20-page data book has been prepared 
by Ajax Flexible Coupling Co., Westfield, 
N. Y. It gives data on horsepower and torque 
ratings as well as dimensional specifications 
on the company’s complete line of forged 
steel and cast-iron couplings, including 
conventional and shear pin types.* 


Precision Scientific Co., Chicago, has pub- 
lished Bulletin 315 containing detailed speci- 
fications and performance data on a wide 
range of thermostatically controlled, elec- 
trically heated constant temperature labora- 
tory devices.* 


\ 


‘Per -{ormance in Your 


Plant for ca duction 


The Thomas Steel Company 
are specialists in producing cold 
rolled strip steel. The organi- 
zation centers its ENTIRE atten- 
tion on its customers’ cold strip 
requirements. The steels and 
wide range of special finishes 
are produced under scrupulous 
supervision. Through this spe- 
cial attention Thomastrip meets 
your production and product 
requirements so accurately that 
costs, production, and products 
are often improved. 


Working samples will be fur- 
nished on request. 














BRIGHT FINISH 
UNCOATED AND 
ELECTRO COATED 
WITH NICKEL, 
ZINC, COPPER, 
BRASS, BRONZE 
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“Optical Aids in the Metal Werking In- 
dustries”’ is the title of Catalog D-22 brought 
out recently by the Bausch & Lomb Optical 
Co., Rochester, N. Y.* 


The fourth revised edition of its Grinding 
Wheel Data Book has been published by 
the Abrasive Co., Division of Simonds Saw 
& Steel Co., Philadelphia, Pa.* 


Cone Automatic Machine Co., Inc., Wind- 


sor, Vt., has prepared a leaflet entitled “Six 
Ways to Step Up Production.’’* 
A new chart giving the brands of Jessop 


tool steels recommended for various tools, 
dies and other applications, has been issued 
by the Jessop Steel Co., Washington, Pa.* 


The infinitely variable speed buffing and 
polishing machine, recently developed by 
the Standard Electrical Tool Co., Cincin- 
nati, Ohio, is illustrated and described in 
this company’s Bulletin 38-A.* 





*Obtainable through editorial department, 
AUTOMOTIVE INDUSTRIES. Address Chestnut 
and 56th Sts., Philadelphia. Please give date 
of issue in which literature was listed. 


Buick and Pontiac 
Announce ’41 Prices 


Slight increases in prices of their 
1941 models were made known by Buick 
and Pontiac in recent announcements. 
Buick’s list prices have been held to 
an average increase of 2.12 per cent, 
while four models have been reduced 
and another body classification added at 
a price of $55 lower than its nearest 
1940 counterpart. Pontiac’s prices have 
been increased on average of approxi- 
mately 3 per cent, although it is pointed 
cut that considerable extra equipment 
has been made standard. 


Buick 1941 Car Prices 


Series 40 1941 1940 
41 4-door touring sedan. ... $995 $ 959 
46 Business coupe. . ee 895 867 
46S 2-door sedanet.............. 950 912 

Series 50 
51 4-door touring sedan..... . $1115 $1070 
51C 4-door convertible phaeton. . 1475 1500 
56 Business coupe.......... 965 ‘ 
56C Convertible coupe Sr teeeumontinn 1195 1170 
56S eae 1045 1020 

Series 60 
61 4-door touring sedan. $1215 $1150 
66 Business coupe...... een 1125 1070 
66S 2-door sedanet.............. 1170 1115 

Series 70 
71 4-door touring sedan.. ... $1275 $1280 
71C 4-door convertible phaeton. . 1675 1680 
76C Convertible coupe............ 1365 1350 
76S Sport coupe. . 1195 1200 


Series 90—Limited (prices not available). 


Pontiac 1941 Car Prices 
Advertised Advertised 


Delivered Delivered 
Price Price 
1941 1940 

De Luxe Torpedo Six 

Business coupe..... $ 828 $ 786 

Sedan-coupe. . — 864 822 

Convertible sedan-coupe : 1023 1007 

Two door sedan. . 874 833 

Four door sedan. . 921 879 
De Luxe Torpedo Eight 

Coupe. . < sha $ 853 

Sedan-coupe Senet Sictiace 889 

Convertible sedan-coupe 1048 

Two door sedan...... 899 

Four door sedan.......... 946 
Streamliner Torpedo Six. 

Sedan coupe............. $ 923 $ 879 

4 door sedan.. 980 935 
Streamliner Torpedo Eight 

Sedan coupe. . $ 948 $ 916 

4 door sedan.... 1005 973 
Custom Torpedo Eight 

Sedan coupe.... $1020 $1019 


4 door sedan 1077 1076 
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